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I Index No. Description 
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Publication A2: April 9, 1997 



i 




EPA/EPWOEB 
D-80296 Uunctwn 



EuropSJochos 

ft II * 11 M i II M ■ i 



European 
Patent Offieo 



Office ouropoon 
doo brovoto 



TX SZ2 6X tpmu d 
FAX 0Ban33&-4465 



G«fnra<d)rwfction 7 D>r»ctof»tt G>n«f»t 3 Diraction Ginorati i 



BIRD & BIRD 

Arm: MS. CECILIA CHEUNG 
90 FETTER LANE 
LONDON ECAA IJP 
GREAT BRITAIN 



Rechnung / Invoice / Facture 



Kundennummer 

Customer numfier 01500251 
Numero du diem 



20/07/99 



Zoiohenmofyndf. 


AnmoklunB NryAppioation NoTDorrondo n'VPctontNr yPa 


tetttNoJBmftitri'. 


LIBRY. 0666 


96250217.5 2304 0767058 










DeMoore- Howard tf. 









Anlrag vom/Request dated/Requ£te du 14/06/99 

Kopien tm Akteneinsicm necti ReQd a4{3} EPU 
Copies in the case at inspection of ftles pursuant to Rule 9d(3) EPC 
Copies en cas d' inspection pubtique seton la regie 94{3) 
Beglaubigung 
Certiftcation 
Certification 



Obereendung von/TmnQinisoion of/Envoi da 

□ 
□ 
□ 
□ 
□ 
□ 



Prioritatst»cleg(e)/prionty (»ocumcnt(s)/document(s) de priorit* R. 04(4) 

Ausfertigung(cn) der Patenturtcunde nach Regtf 54(2) EPU 

Duplicate of tne patent certiftcate pursuant to Rule 54(2) EPC 

Ouplicata du certiftcat dc brevet, seton la R^te 54(2) CBE 
Auszug aus dem Register nach Reget 99(3) EPu 
Extract from me register pursuant to Rule 93(3) EPC 
Extrait du registre selon la R6gle 93(3) CBE 
Auskunn aus den AMen nacfi Reget 95 EPU 

Communication of intormation contained in the flies pursuant to Rule 95 EPC 
Communication d'tnformattons contenues dans la dossier stfon la R6gle 85 CBE 
Akteneinsicm nach Regel 94(2) EPU 
inspection of files pursuant to Rule 94(2) EPC 
Inspection publique selon la Rigte 94(3) CBE 



Rechnung NrJInvoico No^Factura W" ^niROAic: 



BittD boi Zchlung unbodingt anffatan. 

Indicsto numbor without teil whon paying 

C« n' doit absolumont fltm indiquo lors du paiomom 

Verwaltungsoebuftr/Admintslration fee/Taxe d'administr«jon 



Kosten fur Kopien/Cost of copies/Frais pour copies ( 
Telefax 



Blotter) 
242 pages) . 
reuities) 



Summe/Total/Montant total 

gczahli stnd/already paid/montant vers* 

noch zu zahlen/outstanding/reste i payer 



EUR 



145,20 



o.nn 



165 -2P 



Q.QQ 



CogDftwofl 
Equtvilofti GBP 
Cool TO- valour 



96,80 



HQ. 30 



Q,QQ 



165,20 



110.30 



□ 



Oer obengenannte Betrag wird abgebucht vom laufenden Konto Nr 
The above sum will be debited from deposit account No 
Le montant susmentioone sera debtte du compte courant n" 



Lc montant indique o-dessus dort *tre acquitt^ suivant les modalites figurant sur l annexe (f. 2566,1 + 2). 

GARRY A G (TEL: 2375) 



EPA/EP(>OEB Form 



2516 



ForMlprOfungsstelle/ForM Titles section/Section dat forw1lt6$ 



/ 




D-80298 Uuncttan 



TX 673 fiS6 epmu d 
FAX 083/239»44U 



EuropSlochoo 
Potontantt 



Gcnoraidinrtaton g 



European 
Patent Offico 



Dirpctoratfl Gofiaml 2 



Offico ouropoon 
doo brcvoto 



Zahlungsmdglichheiten 

Nach Aft 5 der GcbOhrenordnung 
kdnnen die GebOhren wie fotgt ent- 
richtet werden: 



Methods of payment 

Under Art. 5 of the rules relating to 
Fees the fees may be paid as 
follows: 



Modalit^s de palement 

Aux termes de I'arttde 5 du Regle- 
ment relatif aux taxes, les taxes peu- 
vent 6tre acquitttes comme suit 



a) durch Einzahlung Oder Oberwei- 
sung auf dn Bankkonto des Amts, 



a) by payment or transfer to a bank 
account held by the Office. 



a) par versement ou virement d un 
compte bancaire de I'Office, 



b) durch Einzahlung oder Oberwet- 
sung auf etn Postscheckkonto des 
Amts,. 



b) by payment or transfer to a giro 
account heJd by the Office. 



b) par versement ou virement d un 
compte cheques postal de 
I'Office. 



c) durch Obergabe Oder Ubersendung 
von Schedcs, die an die Order des 
Amts tauten. 



c) by delivery or remittance of 
cheques which are made payable 
to the Office, 



c) par rentise ou envoi de cheques 
6tablis d Tordre de I'Office. 



d) durch Afabuchung von einem lau- 
fendefl Konto beim Amt 



d) by debiting a deposit account held 
with theOfficeu 



d) par pr61^ement sur un compte 
oourant ouvert auprto de {'Office. 



Die Zahlungswdhrung richtet stch 
nach der Wflhrung deo Staato, in 
dam dee Konto gefOhrt wtrd. 



The currency for payment is d^ermined 
by the currency of the State In which 
the account is held. 



Le palment doit 6tre effectu6 dans 
la monnaie de I'Etat oO le compte 
est ouvert. 



Der Betrag ist 'ohne Kosten fQr den 
EmpfSnger' zu Qberwetsen. 



The fee is to be transferred 'at i 
costs to the payee'. 



Le virement doit se faire 'sans frais 
pour le destinataire'. 



Das Verzeichnis der fOr die EuropSische 
Patentorganisatfon eraffneten Bank- 
und Postscheddconten, sowie der 
entsprechenden Zahlungswahrungen 
ist auf Form 2566.2 abgedruckt 



The list of t»ank and giro accounts 
in the name of the European Patent 
Organisation and correspond ng 
currencies for payment is reproduced 
on Form 2566.2. 



La liste des comptes bancaires et de 
cheques postaux ouverts au nom de 
I'Organisation europ6enne des bre- 
vets et des monnaies de paiement cor- 
respoTKlantes est reprise sur le for- 
mulaire Form 2566.2. 
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J) 



Antrag auf Erteilung eines europalsche 

of a European patent / Requete en d^livran^'un brevet europeen 



BestaiiQuno einer bere>is durch Teiekopie aeiefax) eingerechten AnmeWung / Confmiaton 
filedtwt«»imae/Conftfm«iond-uneden«fX»d6iidfe^^ 

Wennia Datum der OberminKmg dec Tetekopte u«J Name tier Eunieichur^norda / H ye*, 
of me autfSniv v«m wtuch the dcxrumenis were f ded / Si oui. date d envc de la telftcoce et 



n g^»g$fe/ Rq quest for grant 1 
un 



(f an applicaion alreadv O 

fajQe73:ea^1Qrmeig96 

iom de I'auionte de aeodt 



Ja/Yes/Oo. 
im / Dale Beixjroe / Auinofiiv / j:ori;e 



Nur fur amUichen Gebrauch / For official use only /Cadre reserve j radministration 



25 



Anmetdenummef / Applicaiion No. / N- de la demande 



Tag des Eingangs (Regel 24(2)) / Date oi receipt 
(Rule 24(2)1 / Date de reception {r6g!e 24(2)) 



des Eingangs beim EPA (Regel 24(4)} / Date of receipt 
^PO (Rule 24(4)) / Date de reception a rOEB (regie 24(4)} 



RENA 



Anmeldetag / Date of filing / Date de d6p6t 



90230217.5 



n?. 10, m 



^abulatoren-Positior^en / Tabuiaxior) marks /Arr6ts de tabulaxior^ 



~ti wird die Erteilung elnes europaischen Patents 
;9Qd gemaB Aftikel 94 die Prufung der Anmeldung 
Biantragt / Grant of a European patent end 
Ifixamination of the application under Article 94, 
are hereby requested / II est demand^ la dilivrance 
^un brevet europien et conformAment h Particle 94, 
jf^xamen de la demande 



I EXAM 4 I 



iiiichen des Anmelders odor Vertreters 
Hmax. 15 Posiiionen) / Applicant's or representative's 
inference (maximum 15 spaces) / Reference du demandeur 
fo6 du mandatatre (max. 1 5 caracteres ou espaces) 



AREF 



Unmelder / APPUCA^^' / demandeur 

ibtame / Nom 

Anschrift / Address / Adresse 



DEST *» 



Zusteltanschritt / Address lor correspondence / 
Adresse pour la correspondence 



I I 



Suat des Wohnsities oder SiUes / State of residence or of principal 
place ol business / Etat du domicile ou du siige 

Staatsangehdrigkett / Nationality / Nationalit6 
Telefon / Telephone / Telephone 



Telex / Tilex 



Telefax / Fax / Telefax 



Weiterelr) Anmetder auf Zusatzblatt / Additional applicant(s) on 
additional sheet / Autrets) demandeur(s) sur feutUe additionnelle 



VERTRETER / REPRESENTATIVE / MANDATAIRE: 
Name / Nom 

(Nur linen Vertfeier angeben, oer m das eufooaische P8ien;regtster eingc:ragen u^d an 
tjen zugesteni vviro / Name only one r etweseniative. vsrfo is to be bsted m the Register o) 
Eufooean Patents and to whom notificaton ts to be made / N'lndiouei ou un »«ui manda- 
taue. Qui sera mscm au Registre eurooeen des brevets ei auquel signification sera faiie) 



I '^REPOi I [/ \C\C\0\/\/\/^'* 



i i ! I I 



Geschaftsanschrift / Address of place of business / 
Adresse professionnelle 



Telefon / Telephone / Tdldphone 



Telefax / Fax / Telefax 



j Telex /T«lax 

' Wettere(r) VerUeter auf Zusatzblatt / Additional representativels) on 
; additional sheet / Autre{s) mandataire(s) sur feuille additionnelle 



EPA/EPO/OEB Form 1001 1 10.95 



I IRAN I i I FILL l/^l/y" 



Pruiungsanxrag in eirier zagetassenen Nichtamxsspracr^e 
(siehe Merkbiarx ft. 5):/Requ0SX for examination in an 
admissible non-EPO language (see Noxes 11.5): / Beau^xe en 
examen dans une langue non officietle auxohsee (voir notice 11.5): 



P 44215 



Howard DeMoore 

10954 Shady Trail 
Dallas, Texas 75220 
U.S.A. 



[/•■ 



UEXKOLL & STOLBERG 

PatentanwStte 
Beselerstr. 4 

D-22607 Hamburg 

ZusammenschluS/Association Nr.l 



(040) 899 6540 



(040 ) 899 654 8 8 



P 44215 



ERFINDER / INVENTOR / INVENTEUR: 

Anmelder ist (sind) a»einigB(r) Erfinder / The applicantfs) is (are) 
the sole mventorts) / Lefs) demandeurts) est (sont) )e (les) seuKsl 
JpventeuHs) 

i^ndemennung airf gesondertem Schrtftstuck / Designation of 
/^ventor attached / Voir la d**ignatlon de I'inventeur d-Jointe 



VoIImacht / Authorisation / Poovoir 
ist beigefugt / is enclosed / ci-ioint 



ist registriert unter Nummer / has been registered 
under No. / a M enregistri sous le n* 



20 



□ 



INVT20<» 



LBEZEICHNUNG DER ERRNDUNG / miE OF INVEIVTION / 
"ITTRE DE L'lNVENTlON: 



TIDE 



[ TIEN "I" 



TIFR 



n 



MrIORITATSERKLARUNG / DECLARATION OF PRIORITY / 
DECLARATION DE PRIORITE 



PRIO 



Nummer 
Number 
Numero 



Printing Press 



Staa: / State / Etat 



Anmeldetag / Filing i Akienzeicnen / Aoolicat»on 
date / Dale de depot | No. / N' de la demange 



US 02.10.1995 08/538,422 / j 



Wettere Prioritatserklarunglen) auf Zusatrblait / 
Additional declaration(s) of priomv on additional sheet / 
Autreis) dedarationtsl de pnorite suf feuilie addittonnelle 



□ 



MIKROORGANISMEN 



I Die Er^tndung deuiHt emen Mikro- 
; ofganismus (mehrere Mikroorganis- 
j men) oder seine linre) Verwendung. 
] der (die) auf Grund des Budapester 
Venrages Oder eines bilaieralen 
Abkommens rwischen der Hinier- 
legungsstelle und dem EPA nach 
Rege! 28(1) a) bei einer anerkannten 
Htnterlegungsstelle hmterlegi worden 
isi (sind), um die Bcdtngungcn fur die 
Qffenbarung der ErfirvJung gemaB 
Arttkel 83 in Verbindung mil 
Regel 28 zu erfullen. ■ 



MICRO-ORGANISMS 

Tne invention retaies to and/or uses 
(al micro-organism(s) deposited for 
the purposes of disclosure pursuant 
to Anicle 83 in conjunction with 
Rule 28 with a depositary institution 
recognised within the meaning of 
Rule 2811) (a) under either the 
Budapest Treaty or a bilateral 
agreement between the institution 
and the EPO. 



MICO 1 * 



I I I I 



Die Angaben nach Regel 28(1) c) sind in den technischen Anmeldungs- 
i unterlagen enthalten auf / The particulars referred to in Rule 28(1) (c) are 
! given in the technical documents tn the application on / Les indications 

visees 8 la regie 28(11 c) figurent dsns les pieces techniques de ta 

demande t ta /aux 



warden spater mttgetetit / will be submitted at a later date / 
seront communtqu^es ultirieurement 

Die EmpfangsbescheintgunglenI der Hinterlegungsstelle ist (sind) 
beigefugt / The receipt(s) of deposit issued by the depositary institution 
is (are) enclosed / Le(s) r6c^tss^(s) de depdt dAlivr^ls) par I'autorrtd 
de depdt est Isont) ct-joint(8) 

wird (werden) nachgereicht / will be filed at a later date / 
sera (seront) produit(s) utterieurement 



MICRO-ORGANISMES 

L mventton concerne un (plusieurs) 
micro-organisme(s) et/ou utilise un 
(plusieurs) micro-organism e(s). 
d6pos^(s) aftn de satisfaire aux 
conditions d'expose de finveniion 
prevues d rarticle 83 ensemble 
la rfegle 28: A cet effet. le d6p6t a 6t6 
etfectu6 auprds d'une autorit6 
habilit6e au sens de la rfegle 28(1) a), 
en vertu soil du Traite de Budapest, 
soit d'un accord bilateral entre 
l'autorit6 et i'OEB. 



Seite(n) / pagefs) 



Zeite(n)/ irne(s) /ligne(s) 



EPA/EPO/OEB forrr, tOOl.2 10.95 
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2 



NUCLE0T1D-UNDAMIN0SAURESEQUENZEN/NUCL£0TI0E I . 
SJSlSviINO ADD SEQUENCES/ SEQUENCES DE | SEQL 31 
NUCUOTIDES ET O'ACtDES AMINES — 
Die Bcschreibung enthih etn SequenzprotokoII nech Reg"' J^ad) / The 
description contains a sequence listing in accordance with Rule 278(11 / 
U description contient una liste de sequences salon la riflle 27bisl1) 
Der vorgeschriebene maschinenlesbare Datentrager ist beigefugt / 
The prescribed machine readable data carrier is enclosed / Le support 
de donnees prescrit dAchiffrable par machine est annex6 
Es wird hiermit erklart daB die auf dam Datentrager gespeicherte Informa- 
tion mh dem schriWichen Sequenzprotokoll ubereinstimmt (Regal 27a(2n / 
rt is herebv stated that the information recorded on the data carrier is 
klentiS tX the written «»quence listing (Rule 27a(2)l /II estdiclari par la 
presente que rinformation figurant sur la support de «tonn*es est identique 
£^elle que contient la liste de sequences feme (r^le 27bis {2)1 



^rschiedene Anmelder fur verschiedene Vertragsstaaten / 
different applicants for different Contracting States / 
ibfflArenu demandeurs pour diffirents Etats eontractants 



jAPPR 02 # 



I I I I I 



I I 



t I i I I i I 1 I I 1 



DEST 



SENENNUNG VON VERTRAGSSTAATEN 
T5ESIGNATI0N OF CONTRACTING STATES 
DESIGNATION O'ETATS CONTRACTANTS 

^iterreich / Austria / Autriche 1 \ 

ggigien / Belgium / Belgique ! | 

^qhweiz und Liechtenstein / Switzerland and IchTliI 

■l^chtenstein / Suisse et Liechtenstein ' ' 

i nc I 

^utschland / Germany / Allemagne ! | 

Danemark / Denmark / Danemark ^ | 

Spanien / Spain / Espagne ' | 

Frankreich/ France/ France : j 

Vereintgtes Komgreich / United Kingdom / Royaume-Uni ; G8 j 

Gf lechenland / Greece / Grece I I 

! ' 1 

I irland / Ireland / Iriande i ■ ] 

i Italien/ltaty/ Italic ! I 

I Luxemburg / Luxembourg / Luxembourg i t-U j 

Monaco / Monaco / Monaco j MC j 

Ntederlande / Netherlands / Pays-Bas | | 

Portugal / Portugal / Ponugai i PI" | 

Schweden / Sweden / Suede \ SE | 

t^-tu luf V«f:i«9M;Mt»n. >^ 0* 0»> EPu fi«cJi lSc«» to< CofKt^ci-ng Sii:et *v w***!^ if>« E^C 

D- jckiejung f-0'rrC'*-li 'r^ Kttfx trail emofl *itO iCC* *U*r intt Jorm fa» Mf, Of«t«i 



VORSORGUCHE BENENNUNG 
SAMTUCHER VERTRAGSSTAATEN 

Die in Feld 33 angegebenen Staaten 
sind iene. fur die die Zahlung der Be- 
nennungsgebuhren vorgenommen 
v/urde Oder derzeit beabsichiigt ist. 
Vorsorgiich werden jedoch samiiiche 
Staaten benannt, die 2um Zeitounkt 
der Emreichung dieser Anmeldung 
Vertragsstaaten des EPQ smd 
r. 10.1995 AT BE. CK DE. OK. ES. 
FR. GB, OR. IE. IT. LI. LU, MC. NL. 
PT. SE). Es wird ersucht. die Benen- 
nung der hier ZusatzliCh benannten 
Vertragsstaaten als vom Anmelder 
ruruckgenommen zu betrachien, 
wenn fur diese Staaten die Benerv 
nungsgebuhren nicht bis zum AWauf 
der in Regel 85a(2) vorgesehenen 
Nachfrist eninchtet werden. Es wird 
beantragi. von der Zusteflung etner 
Miiteilung nach Regel 85a(l| und 
emer Mitteilung nach Regel 69(11 
beireffend die hier zusatrtich be- 
nannten Venragssiaaten abzusehen. 



PRECAUTIONARY DESIGNATION OF 
ALL CONTRACTING STATES 

The States indicated in Section 33 are 
those for which it is at present intended 
to pay designation fees if these have 
not already been paid. As a precautton- 
ary measure, however, all those States 
wliich are Coniraciing States to the 
EPC at the time oi filing this application 
are designated (1.10.1995: AT. BE, CH. 
DE. OK. ES. FR. GB. GR. IE, IT, LI. LU. 
MC. NL. PT. SE). it IS hereby requested 
that the designation of any additional 
Slates thereby included be regarded 
as withdrawn by the applicant if the 
designation fees have not been paid by 
the time the period of grace allowed in 
Rule 85a(2J expires. It is requested that 
no communication under Rule 85a(l) nor 
any communication ur\der Rule 69(1) 
concerning the additional Contracting 
States designated above be notified. 



□ 
□ 
□ 



N3me(n) des (der) Anmelder(sl und benannte Vertragsstaaten / 
Name(s) of appficantfsl and designated Contracting States / 
Nom(s) du (des) demandeur(s) et des Etats eontractants designes 



E 
E 



/ 



ti CBE entr»fi an v^uem tvn i »^isi^n tK.- 



DESIGNATION A TOUTES HNS UTILES 
DE TOUS US ETATS CONTRACTANTS 

Les Etats indiqu6s i la rubrique 33 sont 
ceux pour lesquels le oaiement des 
taxes de designation a ete effectue ou 
pour lesquels Ton se propose actuelle- 
ment de payer les taxes de designation 
Toutefots. b toutes fins utiles, sont 
d6signes tous les Etats qui sont ces 
Etats eontractants de ta CBE a la date 
du dep6t de la demande (l.lO 1995 AT. 
BE. CH, DE. DK. ES. FR. GB. OR. IE. IT, 
LI, LU, MC. NL. PT. SE). II est demande. 
au cas ou les taxes de designation pour 
les Etats eontractants designes i utre 
compldmentatre ne seraieni pas acouitees 
dans le d^lai suppl^mentaire prevu a la 
regie e5bts(2). que la destgr\attGn desdits 
Etats soit consid6r6e comme retiree par 
le demandeur. Prigre de ne pas proceder 
pour lesdits Etats eontractants designes 
d litre complementatre a la signification 
d'une notification 6tabtie conformement 
a ta r^gte BSbisdl ou a la regie 69(1). 
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ERSTRECKUNG OES 
EUROPAISCHEN PATENTS 

Diese Anmeldung gill als Antrag. 
die europaische Patentanmeldung 
und das darauf eneiite europaische 
Patent auf alle Nicht-Vertragsstaaten 
des EPU 2u erstrecken. mil denen am 
Tag ihrer Einreichung .Ersireckungs- 
ablcommen' bestehen 
(Derzeif. Liiauen. Lenland, 
Slowenien). 

Die Erstreckung wird jedoch nur 
wiricsam, wenn die wgeschriebene 
fEfstreckungsgebuhr entrichtet wird. 



EXTENSION OF THE 
EUROPEAN PATENT 

This application is deemed to be 
a request to extend the European 
patent application and the European 
patent granted in respect of it to alt 
non-Comracting States to the EPC 
with which 'extension agreements" 
exist on the date on which the 
application is fifed (Present situation: 
Lithuania, Latvia, StoveniaK 
However, the extension only takes 
effect if the prescribed extension fee 
is paid. 



EXPT 



HSbt Anmelder beabsichtigt derzeit. die Eretreckungsgebuhr fur die 
i Bschfolgend angekreuzten Staaten zu ontrichten: / 
4lie applicant cuironttY Irrtenda to pay the extension fee for the 
'-^IBS marked below with a cross: / 

U demandeur se propose actuenement d'acquitter ia taxe d'extension 
^tbur les Etats dont le nom est cochi ci-aprto : 

m I — 

\itauen / Lithuania / Lituanie I '-'^ 



r^ttland / Latvia / Lettonie 
Hsowenien / Slovenia / Slov6nie 



Die Anmeldung ist eine Toilanmeldung / 
The application is a divisional I 
application / I DFIL 9 
La prisente demande ■ — J 
constitue une demande I panR 
divisionnatre I 



i i i 



I I 



£» handelt sich urn eine Anmeldung nach Art. 61(1)b) / 
i The application is an Art. 61(1 Hbl I ; 
application / La presente demande I DFIL 9 
constitue une demande ^ — 



1 



I ! 



selon I'article 61(1)bl 



EANR 



Patentanspruche / Claims / Revendications 

Weiterer Satz von Patentanspruchen (Art. 167(2)a})/ 

Additional set of claims (Art. 167 (2) (a))/ 

S6rie suppldmentaire de revendications (art. 167(2|a)) 



CLMS 



AUCL (3) 



AUCL (4) 



Zur Verdffentlichung mit der Zusammenfassung wird vorgeschlagen 
Abbitdung Nr. 7 With the abstract it is proposed to publish _ 
figure No. / II est propose de publier avec I'abrege 
la figure n* 



DRAW (2) 



ASOC 



EXTENSION DES EFFETS 
DU BREVET EUROPEEN 

La pf6sente demande est r^outee con- 
stituer une requ6te en extension des 
effets de la denr^ande de brevet euro- 
p6en et du brevet europeen delrvr6 sur 
la base de cette demande b tous tes 
Etats non parties ti la CBE avec lesquels 
tl existe un "accord d'extension* a la 
date du depdt de la demande (Situation 
actuelle : Lituanie, Lenome, Sloveniel. 
Toutefots I'extension ne produit ses 
effets que s'il est acquitte la taxe 
d'extension prescrite. 



□ 
□ 

n 



1 Nummef der ffuheren Anmeldung 

! No. of earlier application 

■ Numero de la demande mjnate 



n 



Mummer der ffuhe.'en Anmelojnc 
I No of earlier apDiicanon 
- Numero de la demande minaie 



AUCL(I) I 



80 



AT 
ES 
GR 



Zahl der Paientanspfuche 
Number of claims 
Nombre de revendications 



Zahl der Patentanspruche 
Number of claims 
Nombre de revendications 



i Zusatzliche Abschrift(en) der im europaischen Recherchenbericht | 

i angefuhrten Schriftstucke wird (werden) beantragt / Additional copv(>eil | 

j of the documents cited in the European search report is (are) requested / i 

I Priere da foumir une (des) copie(s) suppt^msntairels) des I 
documenti ctt^ dans le rapport de recherche europ^enne 



i Nummer / Number / N jmero 



Anzahl der zusaulichen Satze von Aoscnnfter, 
Number of additional sets of copies 
Nombre de }eux supplementaires de cootes 
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Es wird die Ruckerstattung der Reeherchengebuhr gemaB Art. 10 GebO 
beanuagt / Refund of the »earch fee is requested pursuant to Article 10 of 
the Rules relating to Fees / Le remboursement de la taxe de recherche 
est demand* en vertu de Pertldo 10 du reglement relatif aux taxes 

Eine Kopie des Recherchenberichts ist beigefugt / A copy of the search 
report is attached / Une copie du rapport de recherche est jointe 



AUTOMATISCHER ABBUCHUNGSAUFTRAG fnur moghch fur inhaber von 
beim EPA gefuhnen laufenden Konten) 

AUTOMATtC DEBfT ORDER (for EPO deposit account holders only) 
ORDRE DE PREl£VEMENT AUTOMATIQUE {unkjuement possible pour tes 
fki/laires de comptes courants ouverts aupres de VOEB) 

Europaische Patentamt wird hiermit beauftragt fallig werdende 
Cebuhren und Auslagen nach Mafigabe der Vorschrfften uber das 
hidomatische Abbuchungsverfahren vom nebenstehenden laufenden 
Konto abzubuchen / The European Patent Office is hereby authorised, 
otfder the Arrangements for the automatic debiting procedure, to debit 
hnm the deposit account opposite any fees and cosu falling due / 
Ked- la presente. i) est demand* i I'Office europ^en des brevets de prilever 
hd compte courant d-contre les taxes et frais venant h ichdance, 
cwrformdment i la rAglementation relathre au pr*l6vement automatique 



□ 



DECA 



^^ntuelle Ruckzahlungen auf das nebenstehende beim EPA gefuhrte 
Hsuf ende Konto / Reimbursement, if any, to EPO deposit 
Account opposite / Remboursements eventuels i effectuer 
S4ir le compte courant d-contre ouvert aupres de I'OEB 



DEPA ! 



Die vorgeschriebene Liste uber die The prescribed list of documents 

diesem Antrag beigefugten Unter- enclosed with this request is 

lagen erglbt sich aus der vorberei- shown on the prepared receipt 

teten Empfangsbescheinigung tpage 6 of this request) 
ISeite 6 dieses Antrages) 



Nummer des lauienden Konios / Name des Koniomhabers / 
Deposit account number / Accouni holder's name / 

Num6ro du compte courant Norn du ntulaire du compie 



Nummer des laufenden Kcntos / 
Deposit account number / 
Numero du compie courant 



Name des Kontomnabers / 
Account holder's name / 
Nom du titulaire du compte 



2800 0327 I UEXKUa & STOLBERG 



La liste prescrite des documents 
joints h cette requete figure sur 
le f6cepiss* pre6tabli 
(page 6 de la prisente requdte) 



Unterschrlft(en) des (derj Anmelder(s) Oder Vertreter(s) / 
Signsture(s) of applicant(sl or representativels) / 
Signaturejs) du (des) demandeurfs) ou du Ides) mandatairels) 



ort / Place / ueu Hamburg 



Fur Angestellte nach Artikel 133 (3) Satz 1 mit allgemeiner 
Votlmacht / For employees under Article 133 (3), 1st sentence, 
having a general authorisation / Pour les employes mentionnes 
i 6 Tartide 133, paragraphe 3, Ire phrase, munis d'un pouvoir general 
r. /No. /n*: 



Datum / Date 



1. 10. 1996 



UEXKOlL & STOLBERG 
(Association No. 1) 



Arnulf Huber 



Name oes (oer) Unierieicivieten Curie rr.i: ScnreiDTiasc^irie weoerfiden Bei luris'.iscner. PefSor,e.- cxtte Cie SieDung Ofts (oerl UntenesCfnne'.e- iri,-.ef^a:2 oe* Ges»':sc?~a': 
Sc^felSmascnlne arigeDen / Ptease :ype narr.e jnae^' sigr.a:ufe if. case o*. leftat persons, tne oosn'Oi oi Tfie signatcxy wiihir. tne comDarty sfvoa'" a'sc ivsec ' le e< 
5tgr.aia:res ootveri; iire eoaJemem oactvk>5rao.ii«s S'" s agn c u^e c>ersonr>e riofaie. la oos'iof- occuoee au sein as ceBfro oat )e ou (es Sfgr:i:3i:es se*a <-2!; jee s a ts 
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Empfangsbescheinigung / Receipt for documents / Recepisse de documents 

(Liste der diesem Antrag betgefOgten Unteflagen) (Checklist of enclose dnrtimontei » .eta h» h. * , j. 



(Checklisi of enclosed documents) 



(Lisie des documents annex6s d ta prgseme requite) 
Es vwird Hiefnmt der Empfang der unten bezeichneten Ookumente beschernigt / Receipt of the documents indicated beiow is hereby acknowfedged / Nous attesions le 
deo6t des documents designes ci-desscus 

Wrrd tm Fafle der Einretchung der europaischen Patentanmeldung bei einer nationalen Behorde diese Empfangsbescheinigung vom Europaischen Paieniamt Obersanct 
so ist sie als Mitieilung gemafi Begel 24Wtanzusehen (sjehe Feld RENA). Nach Erhalt d«r Mttteilung nach Kegel 2414) sind alls wetteran Untsriagen. die die Anmeldung 
betreffen. nur noch unmtttelbar boim EPA amzureichan. / rf this receipt ts issued by the European Patent Office and the European patent application was ftlea vviin a 
•nationat authority it serves as a communtcatron under Rule 24(4) (see Section RENA). Once the communication under Rule 24(4) has been received, all further 
documents relating to the appIicaUon must be sent directly to the European Patent "'^^^^ europeen aupres d ur 

service naiiftw.'T^tW? e\l.l^4Qn*Sei- Smvets delivre le present recepisse oe 
documents, ce recepisse est repute eire ta notification visee a la regie 24(4). Des que 
la notification visea a la rigle 24(4) a ete re9ue, tout les autres documents relatif $ 
a la demande dotvent etre adressas directement a I'OEB. 



1 



UEXKtJLL & STOLBERG 
Patentanwalte 
Beselerstr. 4 

D-22607 Hamburg 



J 



Nur fur amriicnen Ceoraucn / For sificm usb q/i.v / C^gre rtzerv^ a I'aamtfustration 



Datum / Date 




Europaisches Patentamt 

GO 1 - Oer.&if^eUe Berlin 

European Pelsni Dtilzo 
Office European des l c-/\r':^ 

DO VA:,-^ t- 'i^i 

Qitschiner Str. 103, 0-10363 Berlin 
H D-10953BerHn 



^nmeldenummer / Application No. / N' de la demande 






USg des Eingangs iRegel 24(2)) / Oaie of receipt 
: iRuIe 24f2)) / Date de recepncn (regie 24(2)) 


1 

DREC j 


02 10. I99S 


?2eichen des Anmelders/Venreters / Apciicant's/ flepresen- 
j^ive's ref . / Reference du Cemanaeur ou du mandataire 


AREF 






rt^r nach Einretchung der Anmeiaung oei etner nationalen Benorde: / Only after fiiing of the application with a nav.onaf autnonry / 
TSeulement apres le depdt de !a demanae auores d'un service national: 


Tag des Eingangs beim EPA (Rege! 24(4)) / Date of receipt at 
EPO (Rule 24(4)) / Date de receonon a I'OEB (regie 24(4)) 


RENA 







A. Anmcldungsuntertagen uitd PnorttatslMl«g1el / Application documtnts and 
priority documamlsl / Piaees da la damande et documantla) de priorita 



1 Bescr-.-'ftiDung / Descnoton 

2. Paientansorucne / C:«imtsi / '^«venoica:tOfHsi 



3 Ggi. Lirtefscntedlicis Pa;entirso:ijcre lAr. 167(21 all / Any diflereni claims 
(An. t67i2liai> / Le cas ccnear.:. 'evccicaitons cifferemes ian. 167(2) all 



Siuckzahl/ 
Numoer of cooies/ 
Nom&fe d'exemoiaire 



I aiaiTia^i- e.nes %:-jc<s / j Gesamtrah, 

e»efroiaife ' NomDre to:ai ce :igur*s 



35 



2' ^ 



Zeichnungient / Oravvtngist / Dessirisi 
ZossmmenfassLtng / At}s;rac: ,' Aorege 



Ubersetiung der AnmetOungs'-fiieriagen /Tramiaiton of ir>e 
aooiicatjoo oocuments / Tfaoyci.'On oes pieces Oe <a oemance 



7 PfiofitatsDeieQ(e) / Pnonry CCC-mentisi / Ooc-jfnen:(st oe ororiie 



DRAW 1 # 



2 A 



10 



18 / 



Der Anmaldung in dtr aingereichten Feuung tlagan folganda Untartagan bei: / 
Thia application as filad is accompamcd by the trams bekm: / 
A l« prcsanta demand* sont annaxeea las pi^s sutvantas: 

Etnzehollmachi / Specific auT-'^onsaton / Pouvoif oanicuiier 

ACgemeine VoilmacM / General auirMSfisaiton / Pouvow general 

Erftnoerner—y-g /Cesigna::on of mventor / Oesig.-vation Ce rinventeur 

f-'Mt^i-tf Recnefcr.enoeficn: / Earner searcn reoort / Raooor: oe fec^ercne anterteure 

Geowr.ren;8rtor*gsvoiaruci( (EPA Cof.-n lOiOW Voticrier for tne settlement of fees 

(EPO Forrr iQlO) / Bo/Oereau 3e regiemen; oe ;a»es (OES Fwrn lOiOl 

Scnect (awsgesc-tossen &er f r.-ecii,-? mp car. r^itomitn Bef^otoemi 

CMeoue /no: vi/htr, fihrg kvi;.i -it.-onat du:r>of>:ies) / 

C.'>eoue lois ae cieoue er. as Jei»: «t,D.-es aes sendees r^nonawei 

Oatentrager iyr SeQt;er.2oro:ots:i / Daia catne' fof secuence fcjiirw / P""^^"^" 

Suopon oe oonne#s oour tis :e ce secuenc es I S E OL {4 ) 



3 Zusauaian / Aootionai sheet / F*uti!e aaoittonneue 



Sonsiige Unteriagen ibitte met soenf >zjereni / Ome- (please specify here) / 
A-jires oocumems (veudiez precise' tcii 

Xopien dieser Empfangsbesehetnipung / Copies of this receipt for documenu / 
Copm du present recepisse d* documents 



48 



□ 
□ 



* C't Pjzri^ta e*f Ar.gacc oef S^atrarj 



Wanrung Setrag / Cjrrencv Amot-r,; / f**cr;naie Mcr.ian; 
(Ausf^-ihjng fre-ges;eii: /0D:^-ai / ;ac-jm;if) 



Aniaru oer <obien / Nomoer of coDies / Nomtwe oe ccotes 



vj'oe &e> Eingang ricn: jeoryfj / no cnect was maoe on receoi trj; numoer o* sheets tfKjcatea 



*«rw correc / L eucKuce zu f^^t oe 't-jitt - » ms ere co^aiHee (o-s 2e&t: 
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ERFINDERNENNUNG / DESIGNATION OF INVENTOR / DESIGNATION OE L'INVENTEUR 



Zeichen des Vertretofs 
Representative's Reference 
Rdf6rence du mandataire 



P 44215 



Nr. der Anmeldung / Application N* / N" de la demande 



In Sachen der EuropSlschsn Patentanmeldung (BezetchnuriQ der Bfmdung) 

In respect of the European patent appOcaticn (rftte of the Invention) 

Bi ce qui oonoeme ta demande de brevet europden (Tttre de f invention) 

Printing Press 



nennen die Unterzeichneten 
We, the undersigned 
les sousstgn6s 

UEXKOLL & STOLBERG 
PatentanwStte 
Beselerstr. 4 
D-22607 HAMBURG 

ZusammenschluS Nr. 1 / Association No. 1 / Groupement No. 1 



als Erfinder: 

do hereby designate as Inventor (s): 
d6slgne(nt) en tant qu'inventeur(s): 

1. DeMoore, Howard 9 ;/ 
10954 Shady Trail /" . 
Dallas ,W Texas 75220 ' 
U.S.A. " 

3. Bird. John W. 

1514 Iroquois Circle 
Carollton, -Texas 75007 
U.S.A. 



2. Reiuileman, Ronald M. 
4331 Royal Ridge 
Dallas. Texas 75229 
U.S.A. 



{Weitere Erfinder slnd auf einem gesonderten Blatt angegeben) 
□ (Additional inventors Indicated on supplementary sheet) 

(les autres Inventeurs sent mentionnfes sur une feullle supplfementaire) 

Erktamng darOber, wie der (die) Anmelder das Recht auf das Europaische Patent eriangt hat (haben): 
Statement indicating the origin of right to the European patent: 
D6ctaration Indiquant I'ortgtne de I'acqulsition du droit au brevet: 

Assignment dated September 11, 1995 



Ort / Place / Ueu HAMBURG Datum / Date 2 8 . 9. 1996 

Unterschrift des Vertreters 

Signature of Representative UEXKOLL & STOLBERG 

Signature du mandataire 

Arnulf Huber 



ZusammenschluB Nr. 1 / Association No. 1 / Groupement N* 1 



m of the xnv^n^AQn 

Ify This invention relates generally to sheet-fed or web- 

2u rotary offset lithographic printing presses, and more 

3 particularly, to a new and improved inking/coating apparatus for 

4 the in-line application of aqueous or flexographic printing inks, 

5 primer or protective/decorative coatings applied simultaneously to 

6 the plate and blanket of the first or any consecutive printing 

7 unit of any lithographic printing press. 

8 Background of the Invention 

9 Conventional sheet-fed, rotary offset printing presses 

10 typically include one or more printing units through which 

11 individual sheets are fed and printed. After the last printing 

12 unit, freshly printed sheets are transferred by a delivery 

13 conveyor to the delivery end of the press where the freshly 

14 printed and/or coated sheets are collected and stacked uniformly. 

15 In a typical sheet-fed, rotary offset printing press such as the 

16 Heidelberg Speedmaster line of presses, the delivery conveyor 

17 includes a pair of endless chains carrying gripper bars with 
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1 gripper fingers which grip and pull freshly printed sheets from 

2 the last impression cylinder and convey the sheets to the sheet 

3 delivery stacker. 

4 . Since the inks used with sheet fed rotary offset 

5 printing presses are typically wet and tacky, special precautions 

6 roust be taken to prevent marking and smearing of the freshly 

7 printed or coated sheets as the sheets are transferred from one 

8 printing unit to another. The printed ink on the surface of the 

9 sheet dries relatively slowly and is easily smeared during subse- 

10 quent transfer between printing units. Marking, smearing and 

11 smudging can be prevented by a vacuum assisted sheet transfer 

12 apparatus as described in the following U.S. Patents: 5,113,255; 

13 5,127,329; 5,205,217; 5,228,391; 5,243,909; and 5,419,254, all to 

14 Howard W. DeMoore, co-inventor, and manufactured and sold by 

15 Printing Research, Inc. of Dallas, Texas, U.S.A. under its 

16 trademark BACVAC* . 

17 In some printing jobs, offsetting is prevented by 

18 applying a protective and/or decorative coating material over all 

19 or a portion of the freshly printed sheets. Some coatings are 

20 formed of a UV-curable or water-dispersed resin applied as a 

21 liquid solution over the freshly printed sheets to protect the ink 

22 from offsetting or set-off and improve the appearance of the 

23 freshly printed sheets. Such coatings are particularly desirable 

24 when decorative or protective finishes are applied in the printing 

25 of posters, record jackets, brochures, magazines, folding cartons 

26 and the like. 

27 Description of the Prior Art 

28 Various arrangements have been made for applying the 

29 coating as an in-line printing operation by using the last 

30 printing unit of the press as the coating application unit. For 

31 example, U.S. Patents 4,270,483; 4,685,414; and 4,779,557 disclose 

32 coating apparatus which can be moved into position to permit the 
3 3 blanket cylinder of the last printing unit of a printing press to 
34 be used to apply a coating material over the freshly printed 
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13 
14 



1 Sheets. In U.S. Patent 4,841,903 (Bird) there are disclosed 

2 coating apparatus which can be selectively moved between the plate 

3 cylinder or the blanket cylinder of the last printing unit of the 

4 press so. the last printing unit can only be used for coating 

5 purposes. However, when coating apparatus of these types are 

6 being used, the last printing unit cannot be used to print ink to 

7 the sheets, but rather can only be used for the coating operation. 

8 Thus, while coating with this type of in-line coating apparatus, 

9 the printing press loses the capability of printing on the last 
printing unit as it is converted to a coating unit. 

"^^e coater of U.S. Patent 5,107,790 (Sliker et al) is 
12 retractable along an inclined rail for extending and retracting a 
coater head into engagement with a blanket on the blanket 
cylinder. Because of its size, the rail-retractable coater can 

15 only be installed between the last printing unit of the press and 

16 the delivery sheet stacker, and cannot be used for interunit 

17 coating. The coater of U.S. Patent 4,615,293 (Jahn) provides two 

18 separate, independent coater s located on the dampener side of a 

19 converted printing unit for applying lacguer to a plate and to a 

20 rubber blanket. Consequently, although a plate and blanket are 

21 provided, the coating unit of Jahn's press is restricted to a 

22 dedicated coating operation only. 

23 Proposals have been made for overcoming the loss of a 

24 printing unit when in-line coating is used, for example as set 

25 forth in U.S. Patent 5,176,077 to Howard W. DeMoore (co-inventor 
2 6 and assignee), which discloses a coating apparatus having an 

27 applicator roller positioned to apply the coating material to the 

28 freshly printed sheet while the sheet is still on the last 

29 impression cylinder of the press. This allows the last printing 

30 unit to print and coat simultaneously, so that no loss of printing 

31 unit capability results. 
Some conventional coaters are rail-mounted and occupy a 

large amount of press space and reduce access to the press. 
Elaborate equipment is needed for retracting such coaters from the 



32 
33 
34 
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1 operative coating position to the inoperative position, which 

2 reduces access to the printing unit. 

3 Accordingly, there is a need for an in-line ink- 

4 ing/coating apparatus which does not result in the loss of a 

5 printing unit, does not extend the length of the press, and which 

6 can print and coat aqueous and flexographic inks and coating 
S 7 materials simultaneously onto the plate and blanket on any litho- 
U 8 graphic printing unit of any lithographic printing press, 
[n 9 including the first printing unit, 

CP 10 Objects of the Invention 

□ 11 Accordingly, a general object of the present invention 

^ 12 is to provide improved inking/coating apparatus which is capable 

13 of selectively applying ink or coating material to a plate on a 

14 plate cylinder or ink or coating material to a plate or blanket on 

15 a blanket cylinder. 

16 A specific object of the present invention is to provide 

17 improved inking/coating apparatus of the character described which 

18 is extendable into inking/coating engagement with either a plate 

19 on a plate cylinder or to a plate or blanket on a blanket 

20 cylinder. 

21 A related object of the present invention is to provide 

22 improved inking/coating apparatus of the character described which 

23 is capable of being mounted on any lithographic printing unit of 

24 the press and does not interfere with operator access to the plate 

25 cylinder, blanket cylinder, or adjacent printing units. 

2 6 Another object of the present invention is to provide 

27 improved inking/ coating apparatus of the character described, 

28 which can be moved from an operative inking/coating engagement 

29 position adjacent to a plate cylinder or a blanket cylinder to a 

30 non-operative, retracted position. 

31 Still another object of the present invention is to 

32 provide improved inking/coating apparatus of the character 

33 described, which can be used for applying aqueous, flexographic 

34 and ultra-violet curable inks and/or coatings in combination with 
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X lithographic, f lexographic and waterless printing processes on any 

2 rotary offset printing press. 

3 A related object of the present invention is to provide 

4 improved, inking/ coating apparatus of the character described, 

5 which is capable of applying aqueous or flexographic ink or 

6 coating material on one printing tinit, for example the first 

7 printing unit, and drying the ink or coating material before it is 

8 printed or coated on the next printing unit so that it can be 

9 overprinted or overcoated immediately on the next printing unit 

10 with waterless, aqueous, flexographic or lithographic inks or 

11 coating materials. 

12 Yet another object of the present invention is to 

13 provide improved inking/coating apparatus for use on a multiple 

14 color rotary offset printing press that can apply ink or coating 

15 material separately and/or simultaneously to the plate and/or 

16 blanket of a printing unit of the press from a single operative 

17 position, and from a single inking/coating apparatus. 

18 A related object of the present invention is to provide 

19 improved inking/coating apparatus of the character described, in 

20 which virtually no printing unit adjustment or alteration is 

21 required when the inking/coating apparatus is converted from plate 

22 to blanket printing or coating and vice versa. 

23 Another object of the present invention is to provide 

24 improved inking/coating apparatus that can be operably mounted in 

25 the dampener space of any lithographic printing unit for ink- 

26 ing/coating engagement with either a plate on a plate cylinder or 

27 a plate or blanket on a blanket cylinder, and which does not 

28 interfere with operator movement or activities in the interunit 

29 space between printing units. 

30 Summary of the invention 

31 The foregoing objects are achieved by a retractable, in- 

32 line inking/coating apparatus which is mounted on the dampener 

33 side of any printing unit of a rotary offset press for movement 

34 between an operative (on- impress ion) inking/coating position and 
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1 a retracted, disengaged (of f -impression) position. The ink- 

2 ing/coating apparatus includes an applicator roller which is 

3 movable into and out of engagement with a plate on a plate 

4 cylinder, or a blanket on a blanket cylinder. The inking/coating 

5 applicator head is pivotally coupled to a printing unit by pivot 

6 pins which are mounted on the press side frames in the traditional 

7 dampener space of the printing unit in parallel alignment with the 

8 plate cylinder and the blanket cylinder. This dampener space 

9 mounting arrangement allows the inking/coating unit to be 

10 installed between any adjacent printing units on the press. 

11 In the preferred embodiment, the applicator head 

12 includes vertically spaced pairs of cradle members with one cradle 

13 pair being adapted for supporting an inking/coating applicator 

14 roller in alignment with a plate cylinder, and the other cradle 

15 pair supporting an inking/coating applicator roller in alignment 

16 with the blanket cylinder, respectively, when the applicator head 

17 is in the operative position. Because of the pivotal support 

18 provided by the pivot pins, the applicator head can be extended 

19 and retracted within the limited space available in the tradition- 

20 al dampener space, without restricting operator access to the 

21 printing unit cylinders and without causing a printing unit to 

22 lose its printing capability. 

23 When the inking/coating apparatus is used in combination 

24 with a flexographic printing plate and aqueous or flexographic ink 

25 or coating material, the water component of the aqueous or 

2 6 flexographic ink or coating material on the freshly printed or 

27 coated sheet is evaporated and dried by a high velocity, hot air 

28 interunit dryer and a high volume heat and moisture extractor 

29 assembly so that the freshly printed ink or coating material is 

30 dry before the sheet is printed or coated on the next printing 

31 unit. This quick drying process permits a base layer or film of 

3 2 ink, for example opaque white or metallic (gold, silver or other 
3 3 roetallics) ink to be printed on the first printing unit, and then 

34 overprinted on the next printing unit without back-trapping or dot 

35 gain. 
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1 divided into two pan sections 117A, 117B by a separator plate 121, 

2 as shown in FIGURE 18. The separator plate 121 is centrally 

3 aligned with the undercut groove 66C, but does not touch the 

4 adjoining roller faces. 

5 Although the single blade, split anilox applicator 

6 roller assembly 113 is shown mounted in the lower cradle position 

7 (FIGURE 17) , it should be understood that the single blade, split 

8 anilox applicator roller assembly 113 can be mounted and used in 

9 the upper cradle position, as well. 

10 According to another aspect of the present invention, 

11 the inking/coating apparatus 10 is pivotally coupled on horizontal 

12 pivot pins 88P, 90P which allows the single head, dual cradle Ink- 

13 ing/coatihg apparatus 10 to be mounted on any lithographic 

14 printing unit. Referring to FIGURE 9, the horizontal pivot pins 

15 88P, SOP are mounted within the traditional dampener space 29 of 

16 the printing unit and are secured to the press side frames 14, 15, 

17 respectively. Preferably, the pivot support pins 88P, 90P are 

18 secured to the press side frames by a threaded fastener. The 

19 pivot support pins are received within circular openings 88, 90 

20 which intersect the side support members 74, 76 of the ink- 

21 ing/coating apparatus 10. The horizontal support pins 88P, 90P 

22 are disposed in parallel alignment with rotational axis X and with 

23 the plate cylinder and blanket cylinder, and are in longitudinal 

24 alignment with each other. 

25 Preferably, the pivot pins 88P, 90P are located in the 

26 dampener space 29 so that the rotational axes Al, A2 of the 

27 applicator rollers 66, 67 are elevated with respect to the nip 

28 contact points Nl, N2. By that arrangement, the transfer point 

29 between the applicator roller 66 and a blanket on the blanket 

30 cylinder 34 (as shown in FIGURE 8) and the transfer point between 

31 the applicator roller 66 and a plate on the plate cylinder 32 (as 

32 shown in FIGURE 5) are above the radius lines Rl, R2 of the plate 

33 cylinder and the blanket cylinder, respectively. This permits the 

34 inking/coating apparatus 10 to move clockwise to retract the 

35 applicator roller 66 to an off-impression position relative to the 
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1 blanket cylinder in response to a single extension stroke of the 

2 power actuator arms 104A, 106A. Similarly, the applicator roller 

3 66 is moved counterclockwise to the on-impression operative 

4 position. as shown in FIGURES 4, 5, 6 and 8 by a single retraction 

5 stroke of the actuator arms 104A, 106A, respectively. 

6 Preferably, the pivot pins are made of steel and the 

7 side support members are made of aluminum, with the steel pivot 

8 pins and the aluminum collar portion bordering the circular 

9 openings 88, 90 forming a low friction journal. By this arrange- 

10 ment, the inking/coating apparatus 10 is freely rotatable 

11 clockwise and counterclockwise with respect to the pivot pins 88P, 

12 90P. Typically, the arc length of rotation is approximately 60 

13 mils (about 1.5 mm). Consequently, the inking/ coating apparatus 

14 10 is almost totally enclosed within the dampener space 29 of the 

15 printing unit in the on-impression position and in the off- 

16 impression position. 

17 The cradle assemblies 100 and 102 position the applica- 

18 tor roller 66 in inking/coating alignment with the plate cylinder 

19 or blanket cylinder, respectively, when the inking/coating 

20 apparatus 10 is extended to the operative (on-impression) 

21 position. Moreover, because the inking/coating apparatus 10 is 

22 installed within the dampener space 29, it is capable of freely 

23 rotating through a small arc while extending and retracting 

24 without being obstructed by the press side frames or other parts 

25 Of the printing press. This makes it possible to install the ink- 

26 ing/coating apparatus 10 on any lithographic printing unit. 

27 Moreover, because of its internal mounting position within the 

28 dampener space 29, the projection of the inking/ coating apparatus 

29 10 into the space between printing units is minimal. This assures 

30 unrestricted operator access to the printing unit when the 

31 applicator head is in the operative (on-impression) and retracted 

32 (of f -impression) positions. 

33 As shown in FIGURE 4 and FIGURE 5, movement of the 

34 inking/ coating apparatus 10 is counterclockwise from the retracted 
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(Off-impression) position to the operative (on-impression) 
position. 

Although the dainpener side installation is preferred, 
the inking/coating apparatus 10 can be adapted for operation on 
the delivery side of the printing unit, with the inking/coating 
apparatus being movable from a retracted (of f -impression) position 
to an on-impression position for engagement of the applicator 
roller with either a plate on the plate cylinder or a blanket on 
the blanket cylinder on the delivery side 25 of the printing unit. 

Movement of the inking/ coating apparatus 10 to the 
operative (on-impression) position is produced by power actuators, 
preferably double acting pneumatic cylinders 104, 106 which have 
extendable/retractable power transfer arms 104A, 106A, respective- 
ly. The first pneumatic cylinder 104 is pivotally coupled to the 
press frame 14 by a pivot pin 108, and the second pneumatic 
cylinder 106 is pivotally coupled to the press frame 15 by a pivot 
pin 110. In response to selective actuation of the pneumatic 
cylinders 104, 106, the power transfer arms 104A, 106A are 
extended or retracted. The power transfer arm 104A is pivotally 
coupled to the side support member 74 by a pivot pin 112. 
Likewise, the power transfer arm 106A is pivotally coupled to the 
side support member 7 6 by a pivot pin 114, 

As the power arms extend, the inking/coating apparatus 
10 is rotated clockwise on the. pivot pins 88P, 90P, thus moving 
the applicator roller 66 to the of f -impression position. As the 
power arms retract, the inking/coater apparatus 60 is rotated 
counterclockwise on the pivot pins 88P, 90? , thus moving the 
applicator roller 66 to the on-impression position. The torque 
applied by the pneumatic actuators is transmitted to the ink- 
ing/coating apparatus 10 through the pivot pin 112 and pivot pin 
114. 

Fine adjustment of the on-impression position of the 
applicator roller relative to the plate cylinder or the blanket 
cylinder, and of the pressure of roller engagement, is provided by 
an adjustable stop assembly 115. The adjustable stop assembly 115 
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1 has a threaded bolt 116 which is engagable with a bell crank 118. 

2 The bell crank 118 is pivotally coupled to the side support member 

3 74 on a pin 120. One end of the bell crank 118 is engagable by 

4 the threaded bolt 116, and a cam roller 122 is mounted for 

5 rotation on its opposite end. The striking point of engagement is 

6 adjusted by rotation of the bolt 116 so that the applicator roller 

7 66 is properly positioned for inking /coating engagement with the 

8 plate P or blanket B and provides the desired amount of ink- 

9 ing/coating pressure when the inking/coating assembly 60 is moved 

10 to the operative position, 

11 This arrangement permits the in-line inking/coating 

12 apparatus to operate effectively without encroaching in the 

13 interunit space between any adjacent printing units, and without 

14 blocking or- obstructing access to the cylinders of the printing 

15 units when the inking/coating apparatus is in the extended (off- 

16 impression) position or retracted (on-impression) position. 

17 Moreover, when the in-line inking/coating apparatus is in the 

18 retracted position, the doctor blade reservoir and coating 

19 circulation lines can be drained and flushed automatically while 

20 the printing press is running as well as when the press has been 

21 stopped for change-over from one job to another or from one type 

22 of ink or coating to another, 

23 Substrates which are printed or coated with aqueous 

24 flexographic printing inks require high velocity hot air for 

25 drying. When printing a flexographic ink such as opaque white or 

26 metallic gold, it is always necessary to dry the printed sub- 

27 strates between printing units before overprinting them. 

28 According to the present invention, the water component on the 

29 surface of the freshly printed or coated substrate S is evaporated 
3 0 and dried by high velocity, hot air interunit dryer and high 

31 volume heat and moisture extractor units 124, 126 and 128, as 

32 shown in FIGURE 2, FIGURE 4 and FIGURE 5, The dryer/ extractor 

33 units 124, 126 and 128 are oriented to direct high velocity heated 

34 air onto the freshly printed/coated substrates as they are 

35 transferred by the impression cylinder 36 and the intermediate 
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1 transfer drum 40 of one printing unit and to another transfer 

2 cylinder 30 and to the impression cylinder 36 of the next printing 

3 unit. By that arrangement, the freshly printed flexographic ink 

4 or coatipg material is dried before the substrate S is overprinted 

5 by the next printing unit. 

6 The high velocity, hot air dryer and high performance 

7 heat and moisture extractor units 124, 126 and 128 utilize high 

8 velocity air jets which scr\ib and break-up the moist air layer 

9 which clings to the surface of each freshly printed or coated 

10 sheet or web. Within each dryer, high velocity air is heated as 

11 it flows across a resistance heating element within an air 

12 delivery baffle tube* High velocity jets of hot air are dis- 

13 charged through multiple airflow apertures into an exposure zone 

14 2 (FIGURE 4 and FIGURE 5) and onto the freshly printed/coated 

15 sheet S as it is transferred by the impression cylinder 3 6 and 

16 transfer drum 40, respectively. 

17 Each dryer assembly includes a pair of air delivery 

18 dryer heads 124D, 126D and 128D which are arranged in spaced, 

19 side-by-side relationship. The high velocity, hot air dryer and 

20 high performance heat and moisture extractor units 124, 126 and 

21 128 are preferably constructed as disclosed in co-pending U.S. 

22 Patent Application Serial No. 08/132,584, filed October 6, 1993, 

23 entitled "High Velocity Hot Air Dryer", to Howard W. DeMoore, co- 

24 inventor and assignee of the present invention, and which is 

25 incorporated herein by reference, and which is marketed by 

26 Printing Research, Inc. of Dallas, Texas, U.S.A., under its 

27 trademark SUPER BLUE HV« . 

28 The hot moisture-laden air displaced from the surface of 

29 each printed or coated sheet is extracted from the dryer exposure 
3 0 zone Z and exhausted from the printing unit by the high volume 

31 extractors 124, 126 and 128. Each extractor head includes an 

32 extractor manifold 124E, 126E and 128E coupled to the dryer heads 
3 3 124D, 12 6D and 128D and draws the moisture, volatiles, odors and 
34 hot air through a longitudinal air gap G between the dryer heads. 

3 5 Best results are obtained when extraction is performed simulta- 
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neously with drying. Preferably, an extractor is closely coupled 




2 


to the exposure zone Z at each dryer location as shown in FIGURE 




3 


4. Extractor heads 124E, 126E and 128E are mounted on the dryer 
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heads 124D, 126D and 128D, respectively, with the longitudinal 
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extractor air gap G facing directly into the exposure zone Z. 
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According to this arrangement, each printed or coated sheet is 


n 
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dried before it is printed on the next printing unit. 
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The aqueous water-based inks used in flexographic 
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printing evaporate at a relatively moderate temperature provided 




10 


by the interunit high velocity hot air dryers/ extractors 124, 126 
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11 


and 128. Sharpness and print quality are substantially improved 




12 


since the flexographic ink or coating material is dried before it 
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13 


is overprinted on the next printing unit. Since the freshly 


RJ 


14 


printed flexographic ink is dry, dot gain is substantially reduced 




15 


and back-trapping on the blanket of the next printing unit is 




16 


virtually eliminated. This interunit drying/extracting arrange- 
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ment makes it possible to print flexographic inks such as metallic 




18 


ink and opaque white ink on the first printing unit, and then dry- 




19 


trap and overprint on the second and subsequent printing units. 
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Moreover, this arrangement permits the first printing 




21 


unit 22 to be used as a coater in which a flexographic, aqueous or 




22 


UV-curable coating material is applied to the lowest grade 




23 


substrate such as recycled paper, cardboard, plastic and the like, 




24 


to trap and seal-in lint, dust, spray powder and other debris and 




25 


provide a smoother, more durable printing surface which can be 




26 


overprinted on the next printing unit. 




27 


A first down (primer) aqueous coating layer seals-in the 




28 


surface of a low grade, rough substrate, for example, re-cycled 




29 


paper or plastic, and improves overprinted dot definition and 




30 


provides better ink lay-down while preventing strike-through and 




31 


show- through . A flexographic UV-curable coating material can then 




32 


be applied downstream over the primer coating, thus producing 




33 


higher coating gloss. 
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Preferably, the applicator roller 66 is constructed of 




35 


composite carbon fiber material, metal or ceramic coated metal 
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1 when it is used for applying ink or coating material to the 

2 blanket B or other resilient material on the blanket cylinder 34. 

3 When the applicator roller 66 is applied to the plate, it is 

4 preferably constructed as an anilox roller having a resilient, 

5 compressible transfer surface. Suitable resilient roller surface 

6 materials include Buna N synthetic rubber and EPDM (terpolymer 

7 elastomer) . 

8 It has been demonstrated in prototype testing that the 

9 inking /coating apparatus 10 can apply a wide range of ink and 

10 coating types, including fluorescent (Day Glo) , pearlescent, 

11 metallics (gold, silver and other metals) , glitter, scratch and 

12 sniff (micro-encapsulated fragrance), scratch and reveal, 

13 luminous, pressure-sensitive adhesives and the like, as well as 

14 UV-curable and aqueous coatings. 

15 With the dampener assembly removed from the printing 

16 unit, the inking/coating apparatus 10 can easily be installed in 

17 the dampener space for selectively applying flexographic inks 

18 and/or coatings to a flexographic or waterless printing plate or 

19 to the blanket. Moreover, overprinting of the flexographic inks 

20 and coatings can be performed on the next printing unit since the 

21 flexographic inks and/or coatings are dried by the high velocity, 

22 hot air interunit dryer and high volume heat and moisture 

23 extractor assembly of the present invention. 

24 The flexographic inks and coatings as used in the 

25 present invention contain colored pigments and/or soluble dyes, 

26 binders which fix the pigments onto the surface of the substrate, 

27 waxes, def earners, thickeners and solvents. Aqueous printing inks 

28 predominantly contain water as a diluent and/or vehicle. The 

29 thickeners v/hich are preferred include algonates, starch, 
3 0 cellulose and its derivatives, for example cellulose esters or 

31 cellulose ethers and the like. Coloring agents including organic 

32 as well as inorganic pigments may be derived from dyes which are 

33 insoluble in water and solvents. Suitable binders include 

34 acrylates and/or polyvinylchloride. 
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1 When metallic inks are printed, the cells of the anilox 

2 roller must be appropriately sized to prevent the metal particles 

3 from getting stuck within the cells. For example, for metallic 

4 gold ink, the anilox roller should have a screen line count in the 

5 range of 175-300 lines per inch (68-118 lines per cm) , Prefera- 

6 bly, in. order to keep the anilox roller cells clear, the doctor 
r=, 7 blade assembly 68 is equipped with a bristle brush BR (FIGURE 14) 

8 as set forth in U.S. Patent 5,425,809 to Steven M. Person, 

9 assigned to iloward W, DeMoore, and licensed to Printing Research, 
<A 10 Inc. of Dallas, Texas, U.S.A., which is incorporated herein by 
% 11 reference. 

^ 12 The inking/coating apparatus 10 can also apply UV- 

m 13 curable inks and coatings. If UV-curable inks and coatings are 

L,, 14 utilized, ultra-violet dryers/ extractors are installed adjacent to 

B 15 the high velocity hot air dryer/ extractor units 124, 126 and 128, 

16 respectively. 

17 It will be appreciated that the LITHOFLEX" printing 

18 process described herein makes it possible to selectively operate 

19 a printing unit of a press in the lithographic printing mode while 

2 0 simultaneously operating another printing unit of the same press 

21 in either the flexographic printing mode or in the waterless 

22 printing mode, while also providing the capability to print or 

23 coat, separately or simultaneously, from either the plate position 

24 or the blanket position. The dual cradle support arrangement of 

25 the present invention makes it possible to quickly change over 

26 from inking/coating on the blanket cylinder position to ink- 

27 ing/coating on the plate cylinder position with minimum press 

28 down-time, since it is only necessary to remove and reposition or 

29 replace the applicator roller 66 while the inking/coating 

3 0 apparatus 10 is in the retracted position. It is only necessary 

31 to remove four cap screws, lift the applicator roller 66 from the 

32 cradle, and reposition it in the other cradle. All of this can be 

33 accomplished in a few minutes, without removing the inking/ coating 

34 apparatus 10 from the press. 
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1 It is possible to spot coat or overall coat from the 

2 plate position or from the blanket position with f lexographic inks 

3 or coatings on one printing unit and then spot coat or overall 

4 coat with UV-curable inks or coatings from the plate position or 

5 from the blanket position on another printing unit during the same 

6 press run. Moreover, the press operator can spot or overall coat 

7 from the plate for one job, and then spot and/or overall coat from 

8 the blanket on the next job. 

9 The positioning of the applicator roller relative to the 

10 plate or blanket is repeatable to a predetermined preset operative 

11 position. Consequently, only minor printing unit modifications or 

12 alterations may be required for the LITHOFLEX™ process. Although 

13 automatic extension and retraction have been described in 

14 connection with the exemplary embodiment, extension to the 

15 operative (on-impression) position and retraction to a non- 
16 operative (off-impression) position can be carried out manually, 

17 if desired. In the manual embodiment, it is necessary to latch 

18 the inking/coating apparatus 10 to the press side frames 14, 15 in 

19 the operative (on-impression) position, and to mechanically prop 

20 the inking/coating apparatus in the of f -impression (retracted) 

21 position. 

22 Referring again to FIGURE 8, an applicator roller 66 is 

2 3 mounted on the lower cradle assembly 100 by side support members 

24 78, 80, and a second applicator roller 66 is mounted on the upper 

25 cradle assembly 102 by side support members 82, 84. According to 

26 this arrangement, the inking/coating apparatus 10 can apply 

27 printing ink and/or coating material to a plate on the plate 

28 cylinder, while simultaneously applying printing ink and/ or 

29 coating material to a plate or a blanket on the blanket cylinder 

3 0 of the same printing unit. When the same color ink is used by the 

31 upper and lower applicator rollers from the plate position and 

32 from the blanket position simultaneously on the same printing 

33 unit, a "double bump" or double inking films or coating layers are 

34 applied to the substrate S during a single pass of the substrate 

35 through the printing unit. The tack of the two inks or coating 
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1 materials must be compatible for good transfer during the double 

2 bvunp. Moreover, the inking/ coating apparatus 10 can be used for 

3 supplying ink or coating material to the blanket cylinder of a 

4 rotary offset web press, or to the blanket of a dedicated coating 

5 unit. 

6 According to conventional bronzing techniques, a 

7 metallic (bronze) powder is applied off-line to previously printed 

8 substrate which produces a grainy, textured finish or appearance. 

9 The on-line application of bronze material by conventional f lexo- 

10 graphic or lithographic printing will only produce a smooth, 

11 continuous appearance. However, a grainy, textured finish is 

12 preferred for highest quality printing which, prior to the present 

13 invention, could only be produced by off-line methods. 

14 Referring now to FIGURE 14 and FIGURE 15, metallic ink 

15 or coating material is applied on-line to the substrate S by 

16 simultaneous operation of the upper and lower applicator rollers 

17 67R, 66 to produce an uneven surface finish having a bronze-like 

18 textured or grainy appearance. According to the simulated 

19 bronzing method of the present invention, the flexographic bronze 

20 ink is applied simultaneously to the plate and to the blanket by 

21 the dual cradle inking/coating apparatus 10 as shown in FIGURE 14. 

22 A resilient applicator roller 67R is mounted in the upper cradle 

23 102, and an anilox applicator roller 66 is mounted on the lower 

24 cradle 100. The rollers are supplied from separate doctor blade 

25 reservoirs 70. The doctor blade reservoir 70 in the upper cradle 

26 position supplies bronze ink or coating material having relatively 

27 coarse, metallic particles 140 dispersed in aqueous or flexo- 

28 graphic ink. The coarse particle ink or coating material is 

29 applied to the plate P by the resilient applicator roller 67R in 

30 the upper cradle position 102. At the same time, flexographic 

31 and/or bronze ink or coating material having relatively fine, 

32 metallic particles 142 is transferred to the blanket B by the 
3 3 anilox roller 66 which is mounted on the lower cradle 100. 

34 The metering surfaces of the upper and lower applicator 

35 rollers have different cell sizes and volumetric capacities which 
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1 accommodate the coarse and fine metallic particles. For example, 

2 the anilox roller 111 mounted in the upper cradle position 102 

3 which transfers the coarse metallic particles 140 preferably has 

4 a screen line count in the range of 100-300 lines per inch (39-118 

5 lines per cm), and the metering surface of the anilox roller 66 

6 mounted on the lower cradle 100 which transfers the relatively 

7 fine metallic particles 142 preferably has a screen line count in 

8 the range of 200-600 lines per inch (79-236 lines per cm) . 

9 After transfer from the plate to the blanket, the fine 

10 metallic particles 142 form a layer over the coarse metallic 

11 particles 140. As both bronze layers are offset onto the 

12 substrate S, the layer of fine metallic particles 142 is printed 

13 onto the substrate S with the top layer of coarse metallic 

14 particles 140 providing a textured, grainy appearance. The fine 

15 metallic particles 142 cover the substrate which would otherwise 

16 be visible in the gaps between the coarse metallic particles 14 0. 

17 The combination of the coarse particle layer over the fine 

18 particle layer thus provides a textured, bronzed-like finish and 

19 appearance. 

20 Particulate materials other than metal can be used for 

21 producing a textured finish. For example, coarse and fine 

22 particles of metallized plastic (glitter) , mica particles 

23 (pearlescent) and the like, can be substituted for the metallic 

24 particles for producing unlimited surface variations, appearances 

25 and effects. All of the particulate material, including the 

26 metallic particles, are preferably in solid, flat platelet form, 

27 and have a size dimension suitable for application by an anilox 

28 applicator roller. Other particulate or granular material, for 

29 example stone grit having irregular form and size, can be used to 

30 good advantage, 

31 Solid metal particles in platelet form, which are good 

32 reflectors of light, are preferred for producing the bronzed-like 

33 appearance and effect. However, various textured finishes, which 

34 could have light-reflective properties, can be produced by using 

35 granular materials such as stone grit. Most commonly used metals 
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include copper, zinc and aluminum. Other ductile metals can be 
used, if desired. Moreover, the coarse and fine particles need 
not be made of the same particulate material. Various effects and 
textured^ appearances can be produced by utilizing diverse 
particulate materials for the coarse particles and the fine 
particles, respectively. Further, either fine or coarse particle 
ink or coating material can be printed from the upper cradle 
position, and either fine or coarse particle ink or coating 
material can be printed from the lower cradle position, depending 
on the special or surface finish that is desired. 

It will be appreciated that the last printing unit 28 
can be configured for additional inking/ coating capabilities which 
include lithographic, waterless, aqueous and flexographic 
processes. Various substrate surface effects (for example double 
bump or triple bump inking/coating or bronzing) can be performed 
on the last printing unit. For triple bump inking/coating, the 
last printing unit 28 is equipped with an auxiliary in-line inking 
or coating apparatus 97 as shown in FIGURE 3 and FIGURE 4. The 
in-line inking or coating apparatus 97 allows the application of 
yet another film of ink or a protective or decorative layer of 
coating material over any freshly printed or coated surface 
effects or special treatments, thereby producing a triple bump. 
The triple bump is achieved by applying a third film of ink or 
layer of coating material over the freshly printed or coated 
double bump simultaneously while the substrate is on the impres- 
sion cylinder of the last printing unit. 

When the in-line inking/coating apparatus 97 is 
installed, it is necessary to remove the SUPER BLUE® flexible 
covering from the delivery cylinder 42, and it is also necessary 
to modify or convert the delivery cylinder 4 2 for inking/coating 
service by mounting a plate or blanket B on the delivery cylinder 
42, as shown in FIGURE 3 and FIGURE 4. Packing material is placed 
under the plate or blanket B, thereby packing the plate or blanket 
B at the correct packed-to-print radial clearance so that ink or 
coating material will be printed or coated onto the freshly 
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1 printed substrate S as it transfers through the nip between the 

2 plate or blanket B on the converted delivery cylinder 42 and the 

3 last impression cylinder 36. According to this arrangement, a 

4 freshly printed or coated substrate is overprinted or overcoated 

5 with a third film or layer of ink or coating material simulta- 

6 neously while a second film or layer of ink or coating material is 
Q 7 being over-printed or over-coated on the last impression cylinder 
~i 8 36. 

\Z 9 The auxiliary inking/coating apparatus 97 and the 

Si 10 converted or modified delivery cylinder 42 are mounted on the 

J 11 delivery drive shaft 43. The inking /coating apparatus 97 includes 

^ 12 an applicator roller, preferably an anilox applicator roller 97A, 

m 13 for supplying ink or coating material to a plate or blanket B on 

nj 14 the modified or converted delivery cylinder 42. The in-line 

r=^ 15 inking/coating apparatus 97 and the modified or converted delivery 

16 cylinder 4 2 are preferably constructed as described in U.S. Patent 

17 5,176,077 to Howard W. DeMoore (co-inventor and assignee), which 

18 is hereby incorporated by reference. The in-line inking/coating 

19 apparatus 97 is manufactured and sold by Printing Research, Inc. 

20 of Dallas, Texas, U.S.A., under its trademark SUPER BLUE EZ 

21 COATER™. 

22 After the delivery cylinder 42 has been modified or 

23 converted for inking/coating service, and because of the reduced 

24 nip clearance imposed by the plate or blanket B, the modified 

25 delivery cylinder 42 can no longer perform its original function 

26 of guiding and transferring the freshly printed or coated 

27 substrate. Instead, the modified or converted delivery cylinder 

28 42 functions as a part of the inking/coating apparatus 97 by 

29 printing or coating a third down film of ink or layer of coating 

30 material onto the freshly printed or coated substrate as it is 

31 simultaneously printed or coated on the last impression cylinder 

32 36. Moreover, the mutual tack between the second down ink film or 

33 coating layer and the third down ink film or coating layer causes 

34 the overprinted or overcoated substrate to cling to the plate or 
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1 blanket, thus opposing or resisting separation of the substrate 

2 from the plate or blanket. 

3 To remedy this problem, a vacuum-assisted transfer 

4 apparatus 99 is mounted adjacent the modified or converted 

5 delivery cylinder 42 as shown in FIGURE 3 and FIGURE 4. Another 

6 purpose of the vacuum-assisted transfer apparatus 99 is to 

7 separate the freshly overprinted or overcoated triple bump 

8 substrate from the plate or blanket B as the substrate transfers 

9 through the nip. The vacuum-assisted transfer apparatus 99 

10 produces a pressure differential across the freshly overprinted or 

11 overcoated substrate as it transfers through the nip, thus 

12 producing a separation force onto the substrate and providing a 

13 clean separation from the plate or blanket B. 

14 The vacuum-assisted transfer apparatus 99 is preferably 

15 constructed as described in U.S. Patent Nos, 5,113,255; 5,127,329; 

16 5,205,217; 5,228,391; 5,243,909; and 5,419,254, all to Howard W. 

17 DeMoore, co- inventor, which are incorporated herein by reference. 

18 The vacuum-assisted transfer apparatus 99 is manufactured and sold 

19 by Printing Research, Inc. of Dallas, Texas, U.S.A. under its 

20 trademark BACVAC" . 

21 Although the present invention and its advantages have 

22 been described in detail, it should be understood that various 

23 changes, substitutions and alterations can be made herein without 

24 departing from the spirit and scope of the present invention as 
defined by the appended claims. 
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What is claimed is: 

1 1. In a printing press of the type having first and 

2 second side frame members forming a printing unit on which a plate 

3 cylinder, a blanket cylinder and an impression cylinder are 

4 supported for rotation, the improvement comprising: 

5 inking/coating apparatus movably coupled to the 

6 printing unit for movement to an on-impresslon operative position 

7 and to an of f -impress ion retracted position; and, 

8 the inking/ coating apparatus including means for 

9 applying ink or coating material to a plate mounted on the plate 

10 cylinder, or to a plate or blanket mounted on the blanket 

11 cylinder, either separately or simultaneously when the ink- 

12 ing/coating apparatus is in the operative position. 

13 2. The invention as set forth in claim 1, wherein the 

14 inking/coating apparatus comprises: 

15 a doctor blade assembly having a reservoir for 

16 receiving ink or coating material; 

17 an applicator roller coupled to the doctor blade 

18 assembly in fluid communication with the reservoir, the applicator 

19 roller being engagable with a printing platen on the plate cylinder 

20 or with a blanket on the blanket cylinder when the inking/coating 
apparatus is in the operative position. 

1 3. The invention as set forth in claim 2, the 

2 applicator roller comprising: 

3 an anilox roller having a resilient transfer 
surface. 

1 4. The invention as set forth in claim 1, including: 

2 first and second pivot pins mounted on the first 

3 and second side frame members, respectively, said pivot pins 

4 extending in alignment with the plate and blanket cylinders; and 
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5 the inking/coating apparatus being pivotally 

6 coupled for rotational movement on the pivot pins. 

7 5. The invention as set forth in claim 1, further 

8 comprising: 

9 a power actuator pivotally coupled to the printing 

10 unit, the power actuator having a power transfer arm which is 

11 extendable and retractable; and, 

12 apparatus coupled to the power transfer arm and to 

13 the inking/ coating apparatus for converting extension or retrac- 

14 tion movement of the power transfer arm into pivotal movement of 

15 the inking/ coating apparatus relative to the plate and blanket 
cylinders. 

1 6- The invention as set forth in claim 5, in which the 

2 movement converting apparatus comprises: 

3 a bell crank plate having a . first end portion 

4 pivotally coupled to the inking/coating apparatus for engaging the 

5 printing unit and having a second end portion for engaging a stop 

6 member ; and , 

7 a stop member coupled to the inking/coating 

8 apparatus for engaging the second end portion of the bell crank 

9 plate. 

^0 7. The invention as set forth in claim l, the 

11 inking/coating apparatus comprising: 

^2 an applicator head having first and second side 

13 support members; 

the ink or coating applying means being mounted 

15 between the first side support member and second side support 

16 member and having a reservoir or fountain pan for receiving ink or 

17 coating material; 

^® cradle means mounted on the first and second side 



support memi^ers, respectively; 



-37- 



applicator roller means incuding at least one 
applicator roller mounted for rotation on the cradle means and 
disposed for rolling contact with ink or coating material in the 
reservoir or fountain pan, the applicator roller being engagable 
with a printing plate on the plate cylinder or with a blanket on 
the blanket cylinder in the operative position; and, 

power transfer means coupled to the applicator 
roller means for rotating the at least one applicator roller. 

8. The invention as set forth in claim 7, 

the at least one cradle means including first and 
second cradles disposed on the first and second side support 
members respectively; and, 

the applicator roller being mounted for rotation on 
one of the first and second cradles. 

9. The invention as set forth in claim 7, 

the cradle means including a first cradle assembly 
disposed on the first and second side support members, respective- 
ly, and a second cradle assembly disposed on the first and second 
side support members, respectively; 

the applicator roller means including a first 
applicator roller mounted for rotation on the first cradle 
assembly for applying ink or coating material to a plate mounted 
on the plate cylinder when the inking/coating apparatus is in the 
operative position; and, 

the applicator roller means including a second 
applicator roller mounted for rotation on the second cradle 
assembly for applying ink or coating material to a plate or a 
blanket mounted on the blanket cylinder when the inking/coating 
apparatus is in the operative position, 

10. The invention as set forth in claim 1, wherein the 
printing unit having a dampener space, and the inking/coating 
apparatus being disposed within the dampener space. 



4 11* A printing press comprising, in combination: 

5 a printing unit; 

6 at least one cylinder mounted for rotation in the 

7 printing unit for printing ink or coating material onto a 

8 substrate transferring through said printing unit; 

9 inking/coating apparatus having container means for 

10 containing liquid ink or coating material, a rotatable applicator 

11 roller and means for applying liquid ink or coating material from 

12 the container means to a peripheral surface portion of the 

13 applicator roller; and, 

14 support means mounted on the printing unit, said 

15 inking/ coating apparatus being movably coupled to the support 

16 means for movement to an operative on-impression position in which 

17 the applicator roller is engagable with a plate or a blanket 

18 mounted on said at least one cylinder, and for movement to an off- 

19 impression position in which the inking/ coating apparatus is 
retracted away from said at least one cylinder. 

1 12, A printing press as defined in claim 11, wherein 

2 the container means comprises a doctor blade assembly having a 

3 reservoir or fountain pan for supplying ink or coating material to 

4 the applicator roller, and having a doctor blade disposed for 

5 wiping engagement with the applicator roller when it is received 

6 in rolling contact with ink or coating material in the reservoir 
or pan. 

1 13. A printing press as defined in claim 11, wherein 

2 the container means comprises a fountain pan and the inking 

3 applying means comprises a pan roller for transferring ink or 
coating material from the fountain pan to the applicator roller. 

1 14. A printing unit of the type having a delivery side 

2 and a dampener side comprising, in combination: 
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3 a plate cylinder mounted on the printing unit 

4 between the delivery side and the dampener side, and a printing 

5 plate mounted on the plate cylinder; 

6 a blanket cylinder having an ink or coating 

7 receptive blanket disposed in ink or coating transfer engagement 

8 with the plate for transferring ink or coating material from the 

9 image surface areas of the printing plate to the ink or coating 

10 receptive blanket; 

11 an impression cylinder disposed adjacent the 

12 blanket cylinder thereby forming a nip between the blanket and the 

13 impression cylinder whereby the printing ink or coating material 

14 is transferred from the blanket to a substrate as the substrate is 

15 transferred through the nip; 

16 support means mounted on the dampener side of the 

17 printing unit; and, 

18 inking/coating apparatus for applying ink or 

19 coating material to the plate or to the blanket, the inking/ 

20 coating apparatus being movably coupled to the support means for 

21 movement to an operative, on-impression position in which the 

22 inking/coating apparatus is engagable with the plate or the 

23 blanket, and for movement to an of f -impression position in which 

24 the inking/coating apparatus is retracted and disengaged from the 
plate and blanket. 

1 15. The invention as defined in claim 14, including: 

2 a dryer mounted on the printing unit for discharg- 

3 ing heated air onto a freshly printed or coated substrate before 

4 the freshly printed or coated substrate is subsequently printed, 
coated or otherwise processed. 

1 16. The invention as defined in claim 14, wherein: 

2 the dryer is mounted adjacent to the impression 

3 cylinder for discharging heated air onto a freshly printed or 

4 coated substrate while the substrate is in contact with the 
impression cylinder. 
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17. The invention as defined in claim 14, comprising: 
an extractor coupled to the dryer for extracting 

hot air, moisture, odors and volatiles from an exposure zone 
between the dryer and the freshly printed or coated substrate. 

18. The invention as defined in claim 14, comprising: 
a transfer cylinder disposed in an interunit 

position on the press and coupled in sheet transfer relation with 
the impression cylinder; and, 

an intenxnit dryer disposed adjacent the transfer 
cylinder for discharging heated air onto a freshly printed or 
coated substrate after it has been transferred from the impression 
cylinder and while it is in contact with the transfer cylinder. 

19. In a printing press of the type having first and 
second side frame members providing support for a printing unit in 
which a blanket cylinder is disposed between the delivery side and 
the dampener side of the printing unit, the improvement compris- 
ing: 

support means mounted on the side frame members on 
the dampener side of the printing unit; 

inking/ coating apparatus for applying ink or 
coating material to a blanket mounted on the blanket cylinder when 
the inking/coating apparatus is in the operative on-impression 
position; and, 

the inking/coating apparatus being pivotally 
coupled to the support means for movement to the operative 
position in which the inking/coating apparatus is supported 
laterally adjacent to the blanket cylinder, and to an off- 
impression position in which the inking/coating apparatus is 
retracted away from the blanket cylinder. 

20. The invention as set forth in claim 19, wherein the 
printing unit includes a plate cylinder and a plate mounted on the 
plate cylinder, the inking/coating apparatus including: 



first cradle means for supporting an applicator 
roller for engagement with the plate when the inking/ coating 
apparatus is in the operative position; and, 

second cradle means for supporting an applicator 
roller for engagement with the blanket when the inking /coating 
apparatus is in the operative position. 

21. The invention as set forth in claim 19, said 
support means comprising: 

first and second pivot means mounted on the first 
and second side frame members, respectively. 

22. The invention as set forth in claim 19, further 
comprising: 

a power actuator pivotal ly coupled to the ink- 
ing/coating apparatus, the power actuator having a power transfer 
arm which is selectively extendable or retractable; and, 

apparatus coupled to the power transfer arm and to 
the inking/coating apparatus for converting extension or retrac- 
tion movement of the power transfer arm into pivotal movement of 
the inking/coating apparatus relative to the printing unit. 

23. The invention as set forth in claim 19, further 
comprising: 

a bell crank plate having a first end portion 
coupled to the inking/coating apparatus and having a second end 
portion for engaging a stop member; and, 

a stop member secured to the inking/coating 
apparatus for engaging the second end portion of the bell crank 
plate. 

24. The invention as set forth in claim 1, wherein the 
inking/coating apparatus comprises: 

an applicator roller having a resilient transfer 

surface. 
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1 25. The invention as set forth in claim l, wherein the 

2 applicator roller is supported for engagement with a plate on the 

3 plate cylinder in the operative position, the applicator roller 
comprising an anilox roller having a resilient transfer surface. 

1 26. A printing press having a lithographic printing 

2 unit comprising, in combination : 

3 a plate cylinder having a waterless printing plate 

4 mounted thereon, the waterless printing plate having non- image 

5 surface areas which are oleophobic and hydrophobic, and having 

6 image surface areas which are oleophilic and hydrophilic; 

7 a blanket cylinder having an ink or coating 

8 receptive blanket disposed in ink or coating transfer engagement 

9 with the waterless printing plate for receiving printing ink or 
coating material from the image surface areas of the waterless 

11 printing plate; 

^2 an impression cylinder disposed adjacent the 

13 blanket cylinder thereby forming a nip between the blanket and the 

14 impression cylinder wherein printing ink or coating material can 

15 be transferred from the blanket to a substrate as the substrate is 

16 transferred through the nip; 

inking/ coating apparatus movably coupled to the 

18 printing unit for movement to an on-impression operative position 

19 and to an off-impression retracted position; and, 

the inking/coating apparatus including applicator 

21 means for applying aqueous or flexographic ink or coating material 

22 to the waterless printing plate mounted on the plate cylinder or 

23 to a blanket mounted on the blanket cylinder, either separately or 

24 simultaneously, when the inking/coating apparatus is in the 
operative position. 



10 



-43- 



1 27. A printing press as defined in claim 26 including: 

2 a dryer mounted on the printing unit for discharg- 

3 ing heated air onto a freshly printed or coated substrate before 

4 the freshly printed or coated substrate is subsequently printed, 
coated or otherwise processed. 

1 28. A printing press as defined in claim 27, wherein: 

2 the dryer is mounted adjacent the impression 

3 cylinder for discharging heated air onto a freshly printed or 

4 coated substrate while the substrate is in contact with the 
impression cylinder. 

1 29. A printing press as defined in claim 26, compris- 

2 ing: 

3 a substrate transfer apparatus disposed in an 

4 interunit position on the press and coupled in sheet transfer 

5 relation with the impression cylinder; 

6 an interunit dryer disposed adjacent the substrate 

7 transfer apparatus for discharging heated air onto a freshly 

8 printed or coated substrate after it has been transferred from the 

9 printing unit and while it is in contact with the transfer 
cylinder. 

1 30. A printing press as defined in claim 26, compris- 

2 ing: 

3 a dryer mounted on the printing unit for discharg- 

4 ing heated air onto a freshly printed or coated substrate; and, 

5 an extractor coupled to the dryer for extracting 

6 hot air and moisture vapors from an exposure zone between the 
dryer and the freshly printed or coated substrate. 

1 31. A printing press as defined in any one of claims 1, 

2 11, 14, 19 or 26, including: 

3 a supply container for containing a volume of 

4 liquid ink or coating material; 
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5 circulation means coupled between the supply 

6 reservoir and the inking/coating apparatus for inducing the flow 

7 of liquid ink or coating material from said supply container to 

8 the inking/ coating apparatus and for returning liquid ink or 

9 coating material from the inking/coating apparatus to the supply 

10 container; and, 

11 heat exchanger means coupled to the circulation 

12 means for maintaining the temperature of the liquid ink or coating 
material within a predetermined temperature range. 

1 32. A printing press as set forth in any one of the 

2 claims 1, 11, 14, 19 or 26, wherein the inking/coating apparatus 

3 comprises: 

4 a fountain pan for containing a volume of liquid 

5 ink or coating material; 

6 an applicator roller having a metering surface; 

7 and, 

8 a pan roller mounted for rotation in the fountain 

9 pan and coupled to the applicator roller for transferring ink or 
coating material from the fountain pan to the applicator roller. 

1 33. A printing press as defined in any one of claims 1, 

2 11, 14, 19 or 26, characterized in that: 

^ a resilient packing is mounted on the blanket 

4 cylinder, and a printing plate is mounted on the resilient 
packing. 

1 34. A printing press as defined in claim 14, further 

2 including: 

3 a transfer drum coupled in substrate transfer 

4 relation with the impression cylinder of a first printing unit and 

5 in substrate transfer relation with the impression cylinder of a 

6 second printing unit; 

7 a first dryer mounted adjacent the impression 

8 cylinder of the first printing unit for discharging heated air 
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9 onto a freshly printed or coated substrate while the substrate is 

10 in contact with the impression cylinder of the first printing 

11 unit; 

12 a second dryer mounted adjacent the transfer drum 

13 for discharging heated air onto a freshly printed or coated 

14 substrate after it has been transferred from the impression 
G 15 cylinder of the first printing unit and while it is in contact 
iTj 16 with the transfer cylinder; and, 

fl 17 a third dryer disposed adjacent the impression 

N 18 cylinder of the second printing vinit for discharging heated air 

^ 19 onto a freshly printed or coated substrate after it has been 

!_ 20 transferred from the transfer drum and while it is in contact with 

HI the impression cylinder of the second printing unit. 

2 ^ 35. A printing press as defined in any one of claims 1, 

2 11, 14, 19 or 26, wherein the means for applying ink or coating 

3 material comprises: 

4 first cradle means; 

5 a first reservoir or fountain means mounted on the 

6 first cradle means for containing ink or coating material; 

7 a first applicator roller mounted for rotation on 

8 the first cradle means and disposed for rolling contact with ink 

9 or coating material in the first reservoir or fountain means, the 

10 first applicator roller being engagable with a printing plate on 

11 the plate cylinder; 

12 second cradle means; 

^3 a second reservoir or fountain means mounted on the 

14 second cradle means for receiving ink or coating material; 

a second applicator roller mounted for rotation on 

16 the second cradle means and disposed for rolling contact with ink 

17 or coating material in the second reservoir or fountain means, the 

18 second applicator roller being engagable with a plate or blanket 
mounted on the blanket cylinder in the operative position. 
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1 36. A printing press as defined in any one of claims 

2 11, 14, 19 or 26, wherein the inking/coating apparatus is 

3 pivotally mounted on the printing unit in a position in which the 

4 nip contact point between the applicator roller and a blanket or 

5 plate is offset with respect to a radius line projecting through 

6 the center of the plate cylinder or blanket cylinder to the axis 
of rotation of the printing/ coating unit. 

1 37. A printing press as defined in any one of claims 

2 11, 14, 19 or 26, characterized in that: 

3 the applicator roller having first and second 

4 metering transfer surfaces and a seal band surface disposed 

5 between and separating the first and second metering transfer 

6 surfaces; 

7 the reservoir means having a chamber and a 

8 partition seal disposed within the chamber, the partition seal 

9 dividing the chamber thereby defining a first reservoir chamber 
10 region and a second reservoir chamber region; and, 

the partition seal band element being disposed in 
sealing engagement against the seal band of the applicator roller. 

1 38. A printing press as defined in any one of claims 

2 11, 14, 19 or 26, wherein the inking/coating apparatus comprises: 

3 first cradle means for supporting a first applica- 

4 tor roller for engagement with a plate or blanket when the 

5 inking/coating apparatus is in the operative position; 

6 second cradle means for supporting a second 

7 applicator roller for engagement with a plate or blanket when the 

8 inking/ coating apparatus is in the operative position; 

9 a first applicator roller mounted for rotation on 

10 the first cradle means, the first applicator roller having first 

11 and second fluid metering transfer surfaces and a seal band 

12 separating the first and second fluid metering transfer surfaces; 

a second applicator roller mounted for rotation on 

14 the second cradle means, the second applicator roller having first 
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15 and second fluid metering transfer surfaces and a seal band 

16 separating the first and second metering transfer surfaces ; 

17 first reservoir means for containing a volume of 

18 ink or coating material, the first reservoir means having first 

19 and second reservoir chambers and a partition seal element 

20 separating the first and second reservoir chambers; 

21 second reservoir means for containing a volume of 

22 ink or coating material, the second reservoir means having first 

23 and second reservoir chambers and a partition seal element 

24 separating the first and second reservoir chambers of the second 

25 reservoir means; 

26 the first and second reservoir means being coupled 

27 to the first and second applicator rollers, respectively, the 

28 first and second fluid metering transfer surfaces of the first 

29 applicator roller being disposed for rolling contact with ink or 

30 coating material in the first and second reservoir chambers, 

31 respectively, of the first reservoir means and the first partition 

32 seal element being disposed in sealing engagement against the seal 

33 band of the first applicator roller in the coupled position; and, 

34 the first and second fluid metering transfer 

35 surfaces of the second applicator roller being disposed for 

36 rolling contact with ink or coating material in the first and 

37 second reservoir chambers, respectively, of the second reservoir 

38 means and the partition seal element of the second reservoir means 

39 being disposed in sealing engagement with the partition seal band 
of the second applicator roller in the coupled position. 

1 39. A printing press as defined in any one of claims 

2 11, 14, 19 or 26, wherein the inking/coating apparatus comprises: 

3 first cradle means for supporting a first applica- 

4 tor roller for engagement with a plate or blanket when the 

5 inking/coating apparatus is in the operative position; 

6 second cradle means for supporting a second 

7 applicator roller for engagement with a plate or blanket when the 

8 inking/coating apparatus is in the operative position; 
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9 first reservoir means mounted on the first cradle 

10 means, said first reservoir means having a reservoir chamber for 

11 containing a volume of ink or coating material; 

12 second reservoir means mounted on the second cradle 

13 means, said second reservoir means having a reservoir chamber for 

14 containing a volume of ink or coating material; 

15 a first applicator roller mounted for rotation on 

16 the first cradle means, the first applicator roller having a fluid 

17 metering transfer surface; 

18 a second applicator roller mounted for rotation on 

19 the second cradle means, the second applicator roller having a 

20 fluid metering transfer surface; 

21 the first and second applicator rollers being 

22 coupled to the first and second reservoir means, respectively, the 

23 fluid metering transfer surfaces of the first and second applica- 

24 tor rollers being disposed for rolling contact with ink or coating 

25 material in the reservoir chambers of the first and second 

26 reservoir means, respectively; and, 

27 the volumetric capacity of the fluid metering 

28 surface of the first applicator roller being different from the 

29 volumetric capacity of the fluid metering surface of the second 
applicator roller. 

1 40. A printing press as defined in any one of claims 1, 

2 11, 14, 19 or 26, wherein the means for applying ink or coating 

3 material comprises: 

4 cradle means; 

5 an applicator roller mounted for rotation on the 

6 cradle means, the applicator roller having first and second fluid 

7 metering transfer surfaces and a seal band separating the first 

8 and second metering transfer surfaces; 

9 reservoir means for containing a volume of ink or 

10 coating material, the reservoir means having first and second 

11 reservoir chambers and a partition seal element separating the 

12 first and second reservoir chambers; 
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13 the applicator roller being coupled to the 

14 reservoir means with the first and second fluid metering transfer 

15 surfaces being disposed for rolling contact with the ink or 

16 coating material in the first and second reservoir chambers, 

17 respectively, and the partition seal element being disposed in 

18 sealing engagement against the seal band of the applicator roller 

19 in the coupled position; and, 

20 the voltimetric capacity of the first fluid metering 

21 transfer surface being different from the volumetric capacity of 
the second fluid metering transfer surface. 

1 41. A method for rotary offset printing in a rotary 

2 offset press of the type including first and second printing 

3 units, the first printing unit having a flexographic printing 

4 plate, a blanket, an impression cylinder and applicator means for 

5 applying aqueous or flexographic printing ink or coating material 

6 to the flexographic printing plate and/or to the blanket, 

7 comprising the following steps performed in succession in the 

8 first printing unit: 

9 applying a first spot or overall coating of aqueous 

10 or flexographic printing ink or coating material to the flexo- 

11 graphic printing plate; 

^2 transferring the aqueous or flexographic printing 

13 ink or coating material from the flexographic printing plate to 

14 the blanket; 

^5 applying a second spot or overall film of aqueous 

16 or flexographic printing ink or layer of coating material to the 

17 blanket; 

^® transferring ink or coating material from the 

19 blanket to a substrate as the substrate is transferred through the 

20 nip between the blanket and the impression cylinder; and, 

2 2- drying the aqueous or flexographic ink or coating 

22 material on the freshly printed or coated substrate before the 

23 substrate is printed, coated or otherwise processed on the second 
printing unit. 
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42. A rotary offset printing press of the type 
including first and second printing units, the first printing unit 
comprising: 

a plate cylinder having a flexographic printing 
plate mounted thereon; 

a blanket cylinder having a blanket disposed in ink 
or coating transfer engagement with the flexographic printing 
plate for receiving aqueous or flexographic printing ink or 
coating material from the flexographic printing plate; 

an impression cylinder disposed adjacent the 
blanket cylinder thereby forming a nip between the blanket and the 
impression cylinder whereby the aqueous or flexographic printing 
ink or coating material can be transferred from the blanket to a 
substrate as the substrate is transferred through the nip; 

inking/coating apparatus movably coupled to the 
printing unit for movement to an on-impression operative position 
and to an off-impression retracted position; 

the inking/coating apparatus including container 
means for containing a volume of aqueous or flexographic ink or 
coating material, and an applicator roller coupled to the 
container means for applying the aqueous or flexographic ink or 
coating material to the flexographic printing plate or to the 
blanket when the inking/coating apparatus is in the on-impression 
operative position; 

the container means having a partition dam dividing 
the container means thereby defining a first container region and 
a second container region; 

the applicator roller having first and second 
transfer surfaces and means separating the first and second 
transfer surfaces; and, 

the first and second transfer surfaces being 
disposed within the first and second container regions for rolling 
contact with aqueous or flexographic printing ink or coating 
material contained within the first and second container regions, 
respectively. 
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1 43, A rotary offset printing press as defined in claim 

2 42, wherein: 

3 said separating means is an annular seal element 

4 disposed on the applicator roller; and, 

5 the partition dam is disposed in sealing engagement 
against the annular seal element of the applicator roller. 

1 44. A rotary offset printing press as defined in claim 

2 42, wherein: 

3 said container means is an open fountain pan; 

4 said separating means is an annular groove 

5 intersecting the applicator roller thereby separating the first 

6 and second transfer surfaces; and, 

7 the partition dam is a separator plate mounted on 

8 the fountain pan between the first and second reservoir regions 
and disposed in the annular groove. 

1 45. A printing press as defined in claim 42, including 

2 sheet feeding means coupled to the first printing unit for 

3 consecutively feeding substrates in sheet form into the first 
printing unit. 

1 46. A printing press as defined in claim 42, including 

2 web feeding means coupled to the first printing unit for continu- 

3 ously feeding a substrate in continuous web form into the first 
printing unit. 

1 47. A printing press as defined in claim 42, wherein: 

2 said container means is a fountain pan having first 

3 and second pan sections for containing first and second aqueous or 

4 flexographic inks or coating materials, respectively; 

5 said applicator roller having first and second 

6 transfer surfaces and an annular groove separating said first and 

7 second transfer surfaces; and, 
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8 a pan roller having first and second transfer 

9 surfaces mounted for rotation in the first and second pan 

10 sections, respectively, for separately transferring aqueous or 

11 f lexographic ink or coating material from the first and second pan 

12 sections to the first and second transfer surfaces of the 
applicator roller. 

1 48. A printing press as set forth in claim 42, wherein: 

2 said container means is a sealed doctor blade head 

3 having first and second reservoir chsunbers, said partition dam 

4 being mounted on the doctor blade head and separating the first 

5 and second reservoir chambers; 

6 the applicator roller comprising a transfer roller 

7 having first and second transfer surfaces disposed for rolling 

8 contact with the aqueous or flexographic ink or coating material 

9 in the first and second reservoir chambers, respectively; 

10 the separating means being a seal band formed on 

11 the applicator roller between the first and second transfer 

12 surfaces; and, 

13 the partition dam being disposed in sealing 

14 engagement with the seal band of the applicator roller in the 
coupled position. 

1 49. A method for rotary offset printing as defined in 

2 claim 41, including the steps: 

3 applying a primer coating of an aqueous or 

4 flexographic ink or coating material to a substrate in the first 

5 printing unit; 

6 trapping and sealing particulate material such as 

7 dust, lint, anti-offset spray powder and the like under the primer 

8 coating; 

9 drying the primer coating on the substrate before 

10 the substrate is printed or coated on the second printing unit; 

11 and. 
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12 overprinting the freshly coated substrate in the 

second printing unit. 

1 50. A method for rotary offset printing as defined in 

2 claim 41, 

3 wherein the drying step is performed by directing 

4 heated air onto the freshly printed or coated substrate while the 

5 freshly printed or coated substrate is in contact with the 
impression cylinder of the first printing unit. 

1 51. A method for rotary offset printing as defined in 

2 claim 41, including the steps: 

3 transferring the freshly printed or coated 

4 substrate to an intermediate transfer cylinder disposed between 

5 the first and second printing units; and, 

6 drying the freshly printed or coated substrate 

7 While said substrate is in contact with the intermediate transfer 
cylinder. 

1 52. A method for rotary offset printing as defined in 

2 claim 41, wherein: 

3 the drying step is performed by directing heated 

4 air onto the freshly printed or coated substrate while the freshly 

5 printed or coated substrate is in contact with an impression 
cylinder in the second printing unit. 

1 53. A method for rotary offset printing as defined in 

2 claim 41, wherein the drying step is performed by directing heated 

3 air from a dryer onto the freshly printed or coated substrate, and 

4 including the step: 

5 extracting hot air, moisture and volatiles from an 

6 ejcposure zone between the freshly printed or coated substrate and 

7 the dryer while the freshly printed or coated substrate is in 
contact with the impression cylinder of the first printing unit. 
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1 54. A method for rotary offset printing as defined in 

2 claim 41, including the steps: 

3 transferring the freshly printed or coated 

4 substrate to an intermediate transfer cylinder disposed between 

5 the first and second printing units; 

6 directing heated air from a dryer onto the freshly 

7 printed or coated s\ibstrate while said substrate is in contact 

8 with the intermediate transfer cylinder; and, 

9 extracting hot air, moisture and volatiles from an 

10 exposure zone between the freshly printed or coated substrate and 

11 said dryer while the freshly printed or coated substrate is in 
contact with the intermediate transfer cylinder. 

1 55. A method for rotary offset printing as defined in 

2 claim 41, including the steps: 

3 transferring the freshly printed or coated 

4 substrate to an impression cylinder on the second printing unit; 

5 directing heated air from a dryer onto the freshly 

6 printed or coated substrate while said substrate is in contact 

7 with the impression cylinder of the second printing unit; and, 

8 extracting hot air, moisture and volatiles from an 

9 exposure zone between the freshly printed or coated substrate and 
10 said dryer while said substrate is in contact with the impression 

cylinder of the second printing unit. 

1 56. A method for providing an uneven printed or coated 

2 layer on a substrate in a rotary offset printing press of the type 

3 including a printing unit having a plate cylinder, a flexographic 

4 printing plate mounted on the plate cylinder, a blanket cylinder, 

5 a plate or blanket mounted on the blanket cylinder, an impression 

6 cylinder and applicator means for applying aqueous or flexographic 

7 printing ink or coating material to the flexographic printing 

8 plate and/or to the plate or blanket on the blanket cylinder, 

9 comprising the following steps performed in succession in the 
10 printing unit: 
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applying a first down layer of aqueous or flexo- 

12 graphic ink or coating material containing relatively coarse 

13 particles to the flexographic plate; 

14 transferring the relatively coarse particle 

15 printing ink or coating material from the flexographic printing 

16 plate to the plate or blanket on the blanket cylinder; 

^'^ applying a second down layer of aqueous or 

18 flexographic printing ink or coating material containing relative- 

19 ly fine particles onto the relatively coarse particle printing ink 

20 or coating material; 

transferring the coarse and fine particle ink or 

22 coating material frori the blanket or plate on the blanket cylinder 

23 onto a substrate as the substrate is transferred through the nip 

24 between the blanket cylinder and the impression cylinder; and, 

drying the freshly printed or coated substrate 
26 before the freshly printed or coated substrate is subsequently 
printed, coated or otherwise processed. 

1 57. A method for producing a textured finish on the 

2 surface of a substrate as set forth in claim 56, wherein the 

3 coarse and fine particles comprise a metal selected from the group 
including copper, zinc and aluminum. 

1 58. A method for producing a textured finish on the 

2 surface of a substrate as set forth in claim 56, wherein the 

3 coarse and fine particles comprise a non-metallic material 

4 selected from the group consisting of mica, silicon, stone grit 
and plastic. 

1 59. A method for producing a textured finish on the 

2 surface of a substrate as set forth in claim 56, wherein the 

3 coarse and fine particles comprise diverse particulate materials, 
respectively. 
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1 60. A method for rotary offset printing in a rotary 

2 offset press of the type including first and second printing 

3 units, the first printing unit having a waterless printing plate 

4 mounted on a plate cylinder, a flexographic printing plate or a 

5 blanket mounted on a blanket cylinder, an impression cylinder, an 

6 inking roller train transferring waterless printing ink to the 
waterless printing plate, and applicator means for applying 
aqueous or flexographic printing ink or coating material to the 
flexographic printing plate or blanket on the blanket cylinder, 
comprising the following steps performed in succession in the 

11 first printing \init: 

applying a film or layer of waterless printing ink 
onto the waterless printing plate mounted on the plate cylinder; 

transferring the waterless printing ink from the 
waterless printing plate to a blanket or flexographic printing 
16 plate mounted on the blanket cylinders- 
applying a film or layer of aqueous or flexographic 
printing ink or coating material over the waterless printing ink 
on a blanket or flexographic printing plate mounted on the blanket 
20 cylinder; 

transferring ink or coating material from the plate 
or blanket mounted on the blanket cylinder onto a substrate as the 
substrate is transferred through the nip between the flexographic 
printing plate or blanket and the impression cylinder; and, 

drying the ink or coating material on the freshly 
printed or coated substrate before the substrate is printed, 
coated or otherwise processed on the second printing unit. 

61. In a printing press of the type including a rotary 
offset printing unit, the improvement comprising: 

a plate cylinder mounted on the printing unit, the 
plate cylinder having a waterless printing plate mounted thereon; 

an inking roller train mounted on the printing unit 
and coupled to the waterless printing plate for transferring 
waterless printing ink to the waterless printing plate; 
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a blanket cylinder having an ink or coating 
material receptive blanket or relief plate disposed in ink or 
coating transfer engagement with the waterless printing plate for 
receiving waterless printing ink from the waterless printing 
12 plate; 

applicator means mounted on the printing unit and 
coupled to the blanket or the relief plate of the printing unit 
for transferring aqueous or flexographic printing ink or coating 
material over the waterless printing ink on the blanket or the 
17 relief plate; and, 

^® impression cylinder disposed adjacent the 

blanket cylinder thereby forming a nip between the blanket or 
relief plate and the impression cylinder whereby printing ink or 
coating material can be transferred from the blanket or relief 
plate to a substrate as the substrate is transferred through the 
nip. 
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1 62. A printing press as defined in claim 61, the 

2 printing press including a second printing unit, further includ- 

3 ing: 
4 



5 
6 



a dryer mounted on the printing unit for discharg- 
ing heated air onto a freshly printed or coated substrate before 
the freshly printed or coated substrate is printed, coated or 
otherwise processed on the second printing unit. 

^ 63. A printing press as defined in claim 61, including: 

2 a dryer mounted adjacent the impression cylinder of 

3 the first printing unit for discharging heated air onto a freshly 

4 printed or coated substrate while the substrate is in contact with 
the impression cylinder of the printing unit. 



1 



64. A printing press as defined in claim 61, compris- 
2 ing: 
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a transfer cylinder disposed in an interunit 
position on the press and coupled in substrate transfer relation 
with the impression cylinder of the printing unit; 

a dryer disposed adjacent the transfer cylinder for 
discharging heated air onto a freshly printed or coated substrate 
after it has been transferred from the printing unit and while it 
is in contact with the transfer cylinder. 

65. A printing press as defined in claim 61, compris- 
ing: 

a dryer mounted on the printing unit for discharg- 
ing heated air onto a freshly printed or coated substrate; and, 

an extractor coupled to the dryer for extracting 
hot air and moisture vapors from an exposure zone between the 
dryer and the freshly printed or coated substrate. 

66. A printing press as defined in claim 61, the 
printing press including a second printing unit, and the second 
printing unit having an impression cylinder, further including: 

a transfer drum coupled in sheet transfer relation 
with the impression cylinder of the first printing unit and in 
substrate transfer relation with the impression cylinder of the 
second printing unit; 

a first dryer mounted adjacent the impression 
cylinder of the first printing unit for discharging heated air 
onto a freshly printed or coated substrate while the substrate is 
in contact with the impression cylinder of the first printing 
unit; 

a second dryer mounted adjacent the transfer drum 
for discharging heated air onto a freshly printed or coated 
substrate after it has been transferred from the impression 
cylinder of the first printing unit and while it is in contact 
with the transfer drum; and, 

a third dryer disposed adjacent the impression 
cylinder of the second printing unit for discharging heated air 
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onto a freshly printed or coated substrate after it has been 
transferred from the transfer drum and while it is in contact with 
the impression cylinder of the second printing unit. 



1 67. A rotary offset printing press of the type 

2 including first and second consecutive printing units, wherein the 
u 3 second printing unit is a lithographic printing unit having a 
Ui 4 lithographic printing plate, a dampener for transferring dampening 
J 5 solution to the lithographic printing plate, and an inking roller 
^ 6 train for transferring lithographic printing ink to the litho- 
m 7 graphic plate, characterized in that the first printing unit 

8 comprising: 

^ ^ plate cylinder having a flexographic printing 

ry 10 plate mounted thereon; 

^ ^1 a blanket cylinder having a blanket or relief plate 

12 disposed in ink or coating transfer engagement with the flexo- 

13 graphic printing plate for receiving aqueous or flexographic 

14 printing ink or coating material from the flexographic printing 

15 plate; 

applicator means mounted on the press and coupled 

17 to the blanket or relief plate for applying aqueous or flexo- 

18 graphic printing ink or coating material over the aqueous or 

19 flexographic printing ink or coating material on the blanket or 

20 the relief plate; and, 

21 an impression cylinder disposed adjacent the 

22 blanket cylinder thereby forming a nip between the blanket or 

23 relief plate and the impression cylinder whereby printing ink or 

24 coating material can be transferred from the blanket or relief 

25 plate to a substrate as the substrate is transferred through the 

26 nip; 

^"^ wherein the printing press further includes: 

28 transfer cylinder means mounted on the printing 

29 press and coupled in substrate transfer relation with the 

30 impression cylinder of the first printing unit and with the 

31 impression cylinder of the second printing unit; and, 
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32 dryer means mounted on the printing press for 

33 discharging heated air onto a freshly printed or coated substrate 

34 before it is printed, coated or otherwise processed on the second 
printing unit. 

1 68. A printing press as defined in claim 67, wherein: 

2 said dryer means include a dryer mounted adjacent 

3 the impression cylinder of the first printing unit for discharging 

4 heated air onto a freshly printed or coated substrate while the 

5 substrate is in contact with the impression cylinder of the first 
printing unit, 

1 69. A printing press as defined in claim 67, wherein: 

2 said dryer means include an interunit dryer is 

3 disposed adjacent the transfer cylinder means for discharging 

4 heated air onto a freshly printed or coated substrate after it has 

5 been transferred from the first printing unit and while it is in 
contact with the transfer cylinder means. 

1 70. A printing press as defined in claim 67, including: 

2 an extractor coupled to the dryer means for 

3 extracting hot air and moisture vapors from an exposure zone 

4 between the dryer means and the freshly printed or coated 
substrate. 

1 71. A printing press as defined in claim 67, wherein: 

2 said transfer cylinder me^ns include a transfer 

3 drum is coupled in substrate transfer relation with the impression 

4 cylinder of the first printing unit and in substrate transfer 

5 relation with the impression cylinder of the second printing unit; 

6 said dryer means include: 

■7 a first dryer mounted on the press adjacent the 

8 impression cylinder of the first printing unit for discharging 

9 heated air onto a freshly printed or coated substrate while the 
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of aqueous or f lexographic ink or coating material from the supply 
container to the inking/ coating apparatus and for returning ink or 
coating material from the inking/ coating apparatus to the supply 
container; and, 

heat exchanger means coupled to the circulation 
means for maintaining the temperature of the aqueous or flexo- 
graphic ink or coating material within a predetermined temperature 
range . 

73. A method for printing or coating a substrate in a 
rotary offset printing press of the type including a printing unit 
having a plate cylinder, a flexographic printing plate mounted on 
the plate cylinder, a blanket cylinder, a plate or blanket mounted 
on the blanket cylinder, an impression cylinder, and ink- 
ing/coating apparatus for applying flexographic or aqueous 
printing ink or coating material to the flexographic printing 
plate and/or to the plate or blanket on the blanket cylinder, 
comprising the following steps: 

applying a first down film or layer of flexographic 
or aqueous printing ink or coating material to the flexographic 
printing plate; 

transferring printing ink or coating material from 
the flexographic printing plate to the plate or blanket on the 
blanket cylinder; 

applying a second down film or layer of aqueous or 
flexographic printing ink or coating material over the first down 
film or layer on the plate or blanket on the blanket cylinder; 

transferring ink or coating material from the 
blanket or plate on the blanket cylinder onto a substrate as the 
substrate is transferred through the nip between the blanket 
cylinder and the impression cylinder; and, 

drying the freshly printed or coated substrate 
before the substrate is subsequently printed, coated or otherwise 
processed. 
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1 74. A method of printing or coating a substrate in a 

2 rotary offset printing press as set forth in claim 73, wherein the 

3 printing unit is the last printing unit of the rotary offset 

4 printing press and a delivery cylinder is mounted on the last 

5 printing unit for transferring the freshly printed substrate along 

6 a substrate travel path, including the steps: 

7 modifying the delivery cylinder by mounting a plate 

8 or blanket on the delivery cylinder; 

9 transferring ink or coating material to the plate 

10 or blanket on the modified delivery cylinder; and 

11 transferring a third down film or layer of aqueous 

12 or f lexographic printing ink or coating material from the plate or 

13 blanket over the second dovn film or layer simultaneously while 

14 the freshly printed or coated substrate is on the last impression 
cylinder of the last printing unit. 

1 75. A printing press having a last printing unit 

2 comprising, in combination: 

3 a plate cylinder having a printing plate mounted 

4 thereon; 

5 a blanket cylinder having a blanket disposed in 

6 inking or coating transfer engagement with the printing plate; 

7 an impression cylinder disposed adjacent the 

8 blanket cylinder thereby forming a nip between the blanket 

9 cylinder and the impression cylinder wherein printing ink or 

10 coating material can be transferred from the blanket onto a 

11 substrate as the substrate is transferred through the nip; 

^2 a first inking/coating apparatus disposed on the 

13 dampener side of the last printing unit and movably coupled to the 

14 last printing unit for movement to an on-impression operative 

15 position and to an of f -impression retracted position; 

the first inking/coating apparatus including 

17 applicator means for applying ink or coating material to the 

18 printing plate mounted on the plate cylinder or to a plate or 

19 blanket mounted on the blanket cylinder, either separately or 
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20 simultaneously, when the first inking/ coating apparatus is in the 

21 operative position; 

22 an inking/ coating cylinder mounted on the last 

23 printing unit; 

24 a plate or blanket mounted on the inking/coating 

25 cylinder for printing ink or coating material onto a freshly 

26 printed or coated substrate while the substrate is on the 

27 impression cylinder of the last printing unit; and, 

28 a second inking/ coating apparatus mounted on the 

29 delivery side of the last printing unit, the second inking /coating 

30 apparatus including applicator means for transferring ink or 

31 coating material to the plate or blanket on the inking/coating 
cylinder. 

1 76. A printing press as set forth in claim 75, 

2 comprising: 

3 a vacuum-assisted substrate transfer apparatus 

4 mounted adjacent the inking/coating cylinder for separating the 

5 freshly overprinted or overcoated substrate from the plate or 

6 blanket as the substrate transfers through the nip between the 
plate or blanket and the last impression cylinder. 

1 77. A method for printing or coating a substrate on the 

2 last printing unit of a rotary offset printing press of the type 

3 including a plate cylinder, a printing plate mounted on the plate 

4 cylinder, a blanket cylinder, a plate or blanket mounted on the 

5 blanket cylinder, an impression cylinder, inking/coating apparatus 

6 for applying printing ink or coating material simultaneously or 

7 separately to the flexographic printing plate and/or to the plate 

8 or blanket on the blanket cylinder, and including an ink- 

9 ing/coating cylinder mounted adjacent the last printing unit for 

10 printing a film of ink or layer of coating material over a freshly 

11 printed substrate, comprising the steps: 

12 applying a first down film of printing ink or layer 

13 of coating material to the printing plate; 
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14 transferring printing ink or coating material from 

15 the printing plate to a plate or blanket on the blanket cylinder; 

16 applying a second down film of printing ink or 

17 layer of coating material over the first down film or layer on the 

18 plate or blanket on the blanket cylinder; 

19 transferring ink or coating material from the 

20 blanket or plate on the blanket cylinder onto a substrate as the 

21 substrate is transferred through the nip between the blanket 

22 cylinder and the impression cylinder; and 

23 simultaneously printing a third down film of 

24 printing ink or layer of coating material over the second down 

25 film of ink or layer of coating material while the second down 
2 6 film or layer is being printed or coated on the last impression 

cylinder. 

1 78. Inking/coating apparatus comprising, in combina- 

2 tion: 

3 an applicator head having first and second side 

4 support members; 

5 an upper cradle assembly disposed on the first and 

6 second side support members, respectively, and a lower cradle 

7 assembly disposed on the first and second side support members, 

8 respectively; 

9 a first applicator roller mounted for rotation on 

10 the upper cradle assembly for applying ink or coating material to 

11 a plate mounted on the plate cylinder when the inking/coating 

12 apparatus is in the operative position; and, 

a second applicator roller mounted for rotation on 

14 the lower cradle assembly for applying ink or coating material to 

15 a plate or a blanket mounted on the blanket cylinder when the 
inking/coating apparatus is in the operative position. 

1 79. In a printing press of the type having first and 

2 second side frame members forming a printing unit on which a plate 
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3 cylinder, a blanket cylinder and an impression cylinder are 

4 supported for rotation, the improvement comprising: 

5 inking/ coating apparatus movably coupled to the 

6 printing unit for movement to an on-impression operative position 

7 and to an of f -impression retracted position; 

8 upper cradle means mounted on the inking/coating 

9 apparatus for supporting a first applicator roller for engagement 

10 with a plate or blanket on the plate cylinder when the ink- 

11 ing/ coating apparatus is in the operative position; 

12 lower cradle means mounted on the inking /coating 

13 apparatus for supporting a second applicator roller for engagement 

14 with a plate or blanket on the blanket cylinder when the ink- 

15 ing/coating apparatus is in the operative position; and, 

1^ the inking/coating apparatus including first and 

17 second applicator rollers mounted on the upper and lower cradle 

18 means, respectively, for applying ink or coating material to a 

19 plate mounted on the plate cylinder, or to a plate or blanket 

20 mounted on the blanket cylinder, either separately or simulta- 

21 neously when the inking/coating apparatus is in the operative 
position. 

1 80. The improvement as set forth in claim 79, includ- 

2 ing; 

3 a first reservoir or fountain pan mounted on the 

4 upper cradle means; 

5 the first applicator roller being disposed for 

6 rolling contact with ink or coating material in the first 

7 reservoir or fountain pan; 

^ a second reservoir or fountain pan mounted on the 

9 lower cradle means; 

the second applicator roller being disposed for 

11 rolling contact with ink or coating material in the second 

12 reservoir or fountain pan; and, 
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power transfer means coupled to the first and 
second applicator rollers for rotating said applicator rollers 
simultaneously. 



"RETRACTABLE PRINTING /COATING UNIT OPERABLE ON THE PLATE 
AND BLANKET CYLINDERS SIMULTANEOUSLY FROM THE DAMPENER 
SIDE OF THE FIRST PRINTING UNIT OR ANY CONSECOTIVE 
PRINTING UNIT OF ANY ROTARY OFFSET PRINTING PRESS" 

Abstract of the Disclosure 

1 A retractable in-line inking/coating apparatus can apply 

2 either spot or overall inking/coating material to a plate and/or 

3 a blanket on the first printing unit or on any consecutive 

4 printing unit of any rotary offset printing pres^. The ink- 

5 ing/ coating apparatus is pivotal ly moxinted within the conventional 

6 dampener space of any lithographic printing unit. The aqueous 

7 component of the flexographic printing ink or aqueous coating 

8 material is evaporated and dried by high velocity, hot air dryers 

9 and high performance heat and moisture extractors so that the 

10 aqueous or flexographic ink or coating material on a freshly 

11 printed or coated sheet is dry and can be dry-trapped on the next 

12 printing unit. The inking/coating apparatus includes dual cradles 

13 that support first and second applicator rollers so that the ink- 

14 ing/coating apparatus can apply a double bump of aque- 

15 ous/f lexographic or UV-curable printing ink or coating material to 

16 a plate on the plate cylinder, while simultaneously applying 

17 aqueous, flexographic or UV-curable printing ink or coating 

18 material to a plate or a blanket on the blanket cylinder, and 

19 thereafter onto a sheet as the sheet is transferred through the 

20 nip between the blanket cylinder and the impression cylinder. A 

21 triple bump, is printed or coated on the last printing unit with 

22 the aid of an impression cylinder inking/coating unit. 
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^ Field of the Invention 

This invention relates generally to sheet-fed or web- 
fed, rotary offset lithographic printing presses, and more 
particularly, to a new and improved inking/coating apparatus for 
the in-line application of aqueous or flexographic printing in)cs, 
primer or protective/decorative coatings applied simultaneously to 
the plate and blanket of the first or any consecutive printing 
unit of any lithographic printing press. 

Backcrround of the Tnv*>nt^^?n 

Conventional sheet-fed, rotary offset printing presses 
typically include one or more printing units through which 

11 individual sheets are fed and printed. After the last printing 

12 unit, freshly printed sheets are transferred by a delivery 

13 conveyor to the delivery end of the press where the freshly 

14 printed and/or coated sheets are collected and stacked uniformly. 
In a typical sheet-fed, rotary offset printing press such as the 
Heidelberg Speedaaster line of presses, the delivery conveyor 
includes a pair of endless chains carrying gripper bars with 
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1 grlpper fingers which grip and pull freshly printed sheets from 

2 the last impression cylinder and convey the sheets to the sheet 

3 delivery stacker. 

4 . Since the inks used with sheet fed rotary offset 

5 printing presses are typically wet and tacky, special precautions 

6 must be taken to prevent marking and smearing of the freshly 
7_ printed 6r coated sheets as the sheets are transferred from one 
sjn printing unit to another.; The printed ink on the surface of the 
9?^ sheet dries relatively slowly and is easily smeared during subse- 

10 If; quent transfer between printing units. Harking, smearing and 

llN smudging can be prevented by a vacuum assisted sheet transfer 

12— apparatus as described in the following U.S. Patents: 5,113,255; 

13£ 5,127,329-; 5,205,217; 5,228,391; 5,243,909; and 5,419,254, all to 

14]^ Howard w. DeHoore, co-inventor, and manufactured and sold by 

15 Printing Research, Inc. of Dallas, Texas, U.S.A. under its 

16 trademark BACVAC, 

17 i=i In some printing jobs, offsetting is prevented by 

18 applying a protective and/or decorative coating material over all 

19 or a portion of the freshly printed sheets. Some coatings are 

20 formed of a UV-curable or water-dispersed resin applied as a 

21 liquid solution over the freshly printed sheets to protect the ink 

22 from offsetting or set-off and improve the appearance of the 

23 freshly printed sheets. Such coatings are particularly desirable 

24 when decorative or protective finishes are applied in the printing 

25 of posters, record jackets, brochures, magazines, folding cartons 

26 and the like. 

27 Description of the Prior Art 

28 Various arrangements have been made for applying the 

29 coating as an in-line printing operation by using the last 

30 printing unit of the press as the coating application unit. For 

31 example, U.S. Patents 4,270,483; 4,685,414; and 4,779,557 disclose 

32 coating apparatus which can be moved into position to permit the 

33 blanket cylinder of the last printing unit of a printing press to 

34 be used to apply a coating material over the freshly printed 
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1 sheets. In U.S. Patent 4,841,903 (Bird) there are disclosed 

2 coating apparatus which can be selectively moved between the plate 

3 cylinder or the blanket cylinder of the last printing unit of the 

4 press so. the last printing unit can only be used for coating 

5 purposes. However, when coating apparatus of these types are 

6 being used, the last printing unit cannot be used to print ink to 

7 _ the sheets, but rather can only be used for the coating operation. 

8 ^ Thus, while coating with ttiis type of in-line coating apparatus, 

9 the printing press loses the capability of printing on the last 

10 [n printing unit as it is converted to a coating unit* 

11 N The coater of U.S. Patent 5,107,790 (Sliker et al) is 

12 ^ retractable along an inclined rail for extending and retracting a 

13 s_ coater head into engagement with a blanket on the blanket 

14 cylinder. Because of its size, the rail-retractable coater can 

15 only be installed between the last printing unit of the press and 

16 the delivery sheet stacker, and cannot be used for interunit 

17 K coating. The coater of U.S. Patent 4,615,293 (Jahn) provides two 

18 separate, independent coaters located on the dampener side of a 

19 converted printing unit for applying lacquer to a plate and to a 

20 rubber blanket. Consequently, although a plate and blanket are 

21 provided, the coating unit of Jahn's press is restricted to a 

22 dedicated coating operation only. 

23 Proposals have been made for overcoming the loss of a 

24 printing unit when in-line coating is used, for example as set 

25 forth in U.S. Patent 5,176,077 to Howard W. DeHoore (co-inventor 

26 and assignee) , which discloses a coating apparatus having an 

27 applicator roller positioned to apply the coating material to the 

28 freshly printed sheet while the sheet is still on the last 

29 impression cylinder of the press. This allows the last printing 

30 unit to print and coat simultaneously, so that no loss of printing 

31 unit capability results. 

32 Some conventional coaters are rail-mounted and occupy a 

33 large amount of press space and reduce access to the press. 

34 Elaborate equipment is needed for retracting such coaters from the 
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1 operative coating position to the inoperative poeitioh, which 

2 reduces access to the printing unit. 

3 ' Accordingly, there is a need for an in-line ink- 

4 ing/coating apparatus which does not result in the loss of a 

5 printing unit, does not extend the length of the press, and which 

6 can print and coat aqueous and flexographic inks and coating 

7 materials simultaneously onto the plate and blanket on any litho- 
graphic printing unit of any lithographic printing press, 
including the first printing unit. 

10~^ oMects of the Invention 

Accordingly, a general object of the present invention 

12^ is to provide improved inking/coating apparatus which is capable 

Ijfn of selectively applying ink or coating material to a plate on a 

14H= plate cylinder or ink or coating material to a plate or blanket on 

1^ a blanket cylinder. 

1^ A specific object of the present invention is to provide 

17 improved inking/ coating apparatus of the character described which 

18 is extendable into inking/ coating engagement with either a plate 

19 on a plate cylinder or to a plate or blanket on a blanket 

20 cylinder. 

21 A related object of the present invention is to provide 

22 improved inking/ coating apparatus of the character described which 

23 is capable of being mounted on any lithographic printing unit of 

24 the press and does not interfere with operator access to the plate 

25 cylinder, blanket cylinder, or adjacent printing units. 

26 Another object of the present invention is to provide 

27 improved inking/ coating apparatus of the character described, 

28 which can be moved from an operative inking/coating engagement 

29 position adjacent to a plate cylinder or a blanket cylinder to a 

30 non-operative, retracted position. 

31 Still another object of the present invention is to 

32 provide improved inking/ coating apparatus of the character 

33 described, which can be used for applying aqueous, flexographic 

34 and ultra-violet curable inks and/or coatings in combination with 
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lithographic, f lexographic and waterless printing processes on any 
rotary offset printing proso. 

. A related object of the present Invention is to provide 
improved inKing/coating apparatus of the character described, 
which is capable of applying aqueous or flexographic inic or 
coating material on one printing unit, for example the fxrst 
printing.unit, and drying the ink or coating material before it is 
printed or coated on the next printing unit so that it can be 
overprinted or overcoat^i immediately on the next printing unit 
„ith waterless, aqueous, flexographic or lithographic inks or 

coating materials. 
^ vet anothar object of the present invention is to 

provide improved inking/coating apparatus for use on a multiple 
color rotary offset printing press that can apply inJc or coating 
material separately and/or simultaneously to the plate and/or 
blanlcet of a printing unit of the press from a single operative 
position, and from a single inking/ coating apparatus. 

A related object of the present invention is to provide 
improved inking/coating apparatus of the character described, in 
vhich virtually no printing unit adjustment or alteration is 
required when the inking/ coating apparatus is converted from plate 
to blanket printing or coating and vice versa. 

Another object of the present invention is to provide 
in^proved inking /coating apparatus that can be operably mounted in 
the dampener space of any lithographic printing unit for ink- 
ing/coating engagement with either a plate on a plate cylinder or 
a plate or blanket on a blanket cylinder, and which does not 
interfere with operator movement or activities in the interunit 
29 space between printing units. 
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30 i^v pTnarv o^ the Invention 

The foregoing objects are achieved by a retractable, in- 
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line inking/coating apparatus which is mounted on the dampener 
side of any printing unit of a rotary offset press for movement 
between an operative (on- impress ion) inking/coating position and 
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1 a retracted, disengaged (of f- Impress ion) position. The ink- 

2 ing/coating apparatus includes an applicator roller which is 

3 movable into and out of engagement with a plate on a plate 

4 cylinder, or a blanket on a blanket cylinder. The inking/ coating 

5 applicator head is pivotally coupled to a printing unit by pivot 

6 pins which are mounted on the press side frames in the traditional 
7^ dampener -space of the printing unit in parallel alignment with the 

8 plate cylinder and the blsuiket cylinder. This dampener space 

9 mounting arrangement allows the inking/ coating unit to be 

10 Ijj installed between any adjacent printing units on the press. 

11 ^ In the preferred embodiment, the applicator head 

12 m includes vertically spaced pairs of cradle members with one cradle 

13 pair being adapted for supporting an inking/ coating applicator 

14 m roller in alignment with a plate cylinder, and the other cradle 

15 pair supporting an inking/coating applicator roller in alignment 

16 p with the blanket cylinder, respectively, when the applicator head 

17 is in the operative position. Because of the pivotal support 

18 provided by the pivot pins, the applicator head can be extended 

19 and retracted within the limited space available in the tradition- 

20 a 1 dampener space , without restricting operator access to the 

21 printing unit cylinders and without causing a printing unit to 

22 lose its printing capability. 

23 When the inking/coating apparatus is used in combination 

24 with a f lexographic printing plate and aqueous or f lexographic ink 

25 or coating material, the water component of the aqueous or 

26 flexographic ink or coating material on the freshly printed or 

27 coated sheet is evaporated and dried by a high velocity, hot air 

28 interunit dryer and a high volume heat and moisture extractor 

29 assembly so that the freshly printed ink or coating material is 

30 dry before the sheet is printed or coated on the next printing 

31 unit. This quick drying process permits a base layer or film of 

32 ink, for example opaque white or metallic (gold, silver or other 

33 metal lies) ink to be printed on the first printing unit, and then 

34 overprinted on the next printing unit without back-trapping or dot 

35 gain. 



-6- 



1 The construction and operation of the present invention 

2 will be understood from the following detailed description taken 

3 in conjunction with the accompanying drawings which disclose, by 

4 way of example, the principles and advantages of the present 

5 invention. 

6_ Brief Description of the Dravinofi 

7in FIGURE 1 is a perspective view of a she^t fed, rotary 

8^ offset printing press having inking/ coating apparatus embodying 

9 If] the present invention; 

10 FIGURE 2 is a simplified perspective view of the single 

11 n1 head, dual cradle inking/coating apparatus of the present 

12 invention; 

13 in FIGURE 3 is a schematic side elevational view of the 

14 M printing press of Figure 1 having single head, dual cradle ink- 

i U 

15 p ing/coating apparatus installed in the traditional dampener 

16 M= position of the first, second and last printing units; 

17 FIGURE 4 is a simplified side elevational view showing 

18 the single head, dual cradle inking/ coating apparatus in the 

19 operative inking/ coating position for simultaneously printing on 

20 the printing plate and blanket on the fourth printing unit; 

21 FIGURE 5 is a simplified side elevational view showing 

22 the single head, dual cradle inking/ coating apparatus in the 

23 operative position for spot or overall inking or coating on the 

24 blanket of the first printing unit, and showing the dual cradle 

25 inking/ coating apparatus in the operative position for spot or 

26 overall inking or coating on the printing plate of the second 

27 printing unit; 

28 FIGURE 6 is a simplified side elevational view of the 

29 single head, dual cradle inking/ coating apparatus of FIGURE 4 and 

30 FIGURE 5, partially broken away, showing the single head, dual 

31 cradle inking /coating apparatus in the operative coating position 

32 and having a sealed doctor blade reservoir assembly for spot or 

33 overall coating on the blanket; 
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1 FIGURE 7 is a schematic view shoving a heat exchanger 

2 and pump assembly connected to the single head, dual cradle 

3 inking/ coating apparatus for circulating temperature controlled 

4 ink or coating material to the inking/ coating apparatus; 

5 FIGURE 8 is a side elevational view, partially broken 

6 away, and similar to FIGURE 6 which illustrates an alternative 

7 _ coating head arrangement; 

r—t 

FIGURE 9 is a simplified elevational viewjof a printing 

9 ^ unit which illustrates pivotal coupling of the inking/ coating 

10 in apparatus on the printing unit side frtme members; 

11 ^ FIGURE 10 is a view similar to FIGURE 2 in which a pair 

12 ^ of split applicator- rollers are mounted in the upper cradle and 

13 = lower cradle, respectively; 

□ 

14 , H FIGURE 11 is a side elevational view of a split applica- 

15 U tor roller; 

16 Li FIGURE 12 is a perspective view of a doctor blade 

17 U reservoir which is centrally partitioned by a seal element; 

18 FIGURE 13 is a sectional view showing sealing engagement 

19 of the split applicator roller against the partition seal element 

20 of FIGURE 12; 

21 FIGURE 14 is a view similar to FIGURE 8 which illus- 

22 trates an alternative inking/ coating embodiment; 

23 FIGURE 15 is a simplified side elevational view of a 

24 substrate which has a bronzed- like finish which is applied by 

25 simultaneous operation of the dual applicator roller embodiment of 

26 FIGURE 14; 

27 FIGURE 16 is a side elevational view, partly in section, 

28 of a pan roller having separate transfer surfaces mounted on a 

29 split fountain pan; 

30 FIGURE 17 is a simplified side elevational view of the 

31 dual cradle inking/ coating apparatus, partially broken away, which 

32 illustrates an alternative inking/ coating head apparatus featuring 

33 a single doctor blade assembly, anilox applicator roller mounted 

34 on the lower cradle; and 
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1 FIGURE 18 is a side elevational view, partly in section, 

2 of a single doctor blade anilox applicator roller assembly having 

3 separate transfer surfaces, and a split fountain pan having 

4 separate, fountain conpartments , with the separate fountain 

5 compartments being supplied with different Inks or coating 

6 materials from separate off -press sources. 

7 ,n Detailed Descriotio n of t^e pr*'f*^rred Embodiments 

8 As used herein, the tera "processed" refers to printing 

9 Lfi and coating methods which can be applied to either side of a 

10 ^ substrate, including the application of lithographic, waterless, 

11 m UV-curable, aqueous and flexographlc inks and/or coatings. The 

12 term "substrate" refers to sheet and web material. Also, as used 

13 m herein, the term "waterless printing plate" refers to a printing 

14 H= plate having image areas and non- image areas which are oleophilic 

15 □ and oleophoblc, respectively. "Waterless printing ink" refers to 

16 =^ an oil-based ink which does not contain a significant aqueous 

17 component. "Flexographlc plate" refers to a flexible printing 

18 plate having a relief surface which is wettable by flexographlc 

19 ink or coating material. "Flexographlc printing ink or coating 

20 material" refers to an ink or coating material having a base 

21 constituent of eirhcr water, solvent or UV-curable liquid. "UV- 

22 curable lithographic printing ink and coating material" refers to 

23 oil-based printing inks and coating materials that can be cured 

24 (dried) photomechanically by exposure to ultraviolet radiation, 

25 and that have a semi-paste or gel-like consistency. "Aqueous 

26 printing ink or coating material" refers to an ink or coating 

27 material that predominantly contains water as a solvent, diluent 

28 or vehicle. A "relief plate" refers to a printing plate having 

29 image areas which are raised relative to non- image areas which are 

30 recessed.* 

31 As shown in the exemplary drawings , the present 

32 invention is embodied in a new and improved In-line Inking/ coating 

33 apparatus, herein generally designated 10, for applying aqueous, 

34 flexographlc or UV-ctirable inks or protective and/or decorative 
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coatings to sheets or webs printed in a sheet-fed or web-fed, 
rotary offset printing press, herein generally designated 12. In 
this instance, as shown in FIGURE 1, the inking /coating apparatus 
10 is installed in a four unit rotary offset printing press 12, 
such as 'that manufactured by Heidelberger DruOcmaschinen AG of 
Germany under its designation Heidelberg Speedmaster SM102 (40", 
7 ^ 102cm) . ' 

The press 12 includes a press frame 14 coupled at one 
end, herein the right end', to a sheet feeder 16 from which sheets, 
herein designated S, are individually and sequentially fed into 

11 ^ the press, and at the opposite end, with a sheet delivery stacker 

12 m 20 in which the freshly printed sheets are collected and stacked, 

13 L interposed between the sheet feeder 16 and the sheet delivery 

14 S stacker 20 are four substantially identical sheet printing units 

15 ^ 22, 24, 26 and 28 which can print four different colors onto the 

16 g sheets as they are transferred through the press 12. The printing 

17 S units are housed within printing towers Tl, T2, T3 and T4 formed 

18 by side frame members 14, 15. Each printing tower has a delivery 

19 side 25 and a dampener side 27. A dampener space 29 is partially 

20 enclosed by the side frames on the dampener side of the printing 

21 unit. 

22 AS illustrated, the printing units 22, 24, 26 and 28 are 

23 substantially identical and of conventional design. The first 

24 printing unit 22 includes an in-feed transfer cylinder 30, a plate 

25 cylinder 32, a blanket cylinder 34 and an impression cylinder 36, 

26 all supported for rotation in parallel alignment between the press 

27 side frames 14, 15 which define printing unit towers Tl, T2, T3 

28 and T4, Each of the first three printing units 22, 24 and 26 have 
a transfer cylinder 38 disposed to transfer the freshly printed 
sheets from the adjacent impression cylinder and transfer the 

31 freshly printed sheets to the next printing unit via an intermedi- 

32 ate transfer drum 40. 

33 The last printing unit 28 includes a delivery cylinder 

34 42 mounted on a delivery shaft 43. The delivery cylinder 42 

35 supports the freshly printed sheet 18 as it is transferred from 
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1 the last Impression cylinder 36 to a delivery conveyor system, 

2 generally designated 44 , which transfers the freshly printed sheet 

3 to the 'Sheet delivery stacker 20. To prevent smearing during 

4 transfer^ a flexible covering is mounted on the delivery cylinder 

5 42, as described and claimed in U.S. Patent 4,402,267 to Howard W. 

6 DeKoore, which is incorporated herein by reference. The flexible 

7 covering .is manufactured and sold by Printing Research, Inc. of 
Q% Dallas, Texas, U.S.A., under its trademark SUPER BLUE*. Optional- 
gUJ ly, a vacuum-assisted sheet transfer assembly manufactured and 

lof^ sold by Printing Research, Inc. of Dallas, Texas, U.S.A., under 

11 N its trademark BACVAC* can bo substituted for the delivery transfer 

12^ cylinder 42 and flexible covering. 

135 ^ The delivery conveyor system 44 as shown in FIGURE 2 is 

14 ri of conventional design and includes a pair of endless delivery 

15 M= gripper chains 46, only one of which is shown carrying at regular 

16- spaced locations along the chains, laterally disposed gripper bars 

17 M= having gripper fingers used to grip the leading edge of a freshly 

18 printed or coated sheet 18 after it leaves the nip between the 

19 impression cylinder 36 and delivery cylinder 42 of the last 

20 printing unit 28. As the leading edge is gripped by the gripper 

21 fingers, the delivery chains 46 pull the sheet away from the last 

22 impression cylinder 36 and convey the freshly printed or coated 

23 sheet to the sheet delivery stacker 20. 

24 Prior to reaching the delivery sheet stacker, the 

25 freshly printed and/ or coated sheets S pass under a delivery dryer 

26 48 which includes a combination of infra-red thermal radiation, 

27 high velocity hot air flow and a high performance heat and 

28 moisture extractor for drying the ink and/ or the protec- 

29 tive/decorative coating. Preferably, the delivery dryer 48, 

30 including the high performance heat and moisture extractor is 

31 constructed as described in U.S. Application Serial Number 

32 08/116,711, filed September 3, 1993, entitled "Infra-Red Forced 

33 Air Dryer and Extractor** by Howard C. Secor, Ronald M. Rendleman 

34 and Paul D. Copenhaver, commonly assigned to the assignee of the 

35 present invention, Howard W. DeHoore, and licensed to Printing 
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1 Research, Inc. of Dallas, Texas, U.S.A., which manufactures and 

2 markets the delivery dryer 48 xinder its trademark AIR BLANKET". 

3 ' In the exemplary embodiment shown in FIGURE 3, the first 

4 printing, unit 22 has a f lexographic printing plate PF mounted on 

5 the plate cylinder, and therefore neither an inking roller train 

6 nor a dampening system is required. A f lexographic printing plate 

7 PF is also mounted on the plate cylinder of the second printing 

S ■ 

8 ;S unit 24. The form rollers of the inking roller ttaln 52 shown 

9 yj mounted on the second printing unit 24 are retracted and locked 

10 m off to prevent plate contact. Flexographic ink is supplied to the 

11 flexographic plate PF of the second printing unit 24 by the ink- 

12 ^ ing/coating apparatus 10. 

13 H -A suitable flexographic printing plate PF is offered by 

14 E.I. du Pont de Nemours of Wilmington, Delaware, U.S.A., under its 

15 M= trademark CYtlEL*. Another source is BASF Aktiengesellschaf t of 

16 Ludwigshafen, Germany, which offers a suitable flexographic 

17 M printing plate under its trademark NYLOFLEX®. 

18 The third printing unit 26 as illustrated in FIGURE 3 

19 and FIGURE 4 is equipped for lithographic printing and includes an 

20 inking apparatus 50 having an inking roller train 52 arranged to 

21 transfer ink Q from an ink fountain 54 to a lithographic plate P 

22 mounted on the plate cylinder 32. This is accomplished by a 

23 fountain roller 56 and a ductor roller 57. The fountain roller 56 

24 projects into the ink fountain 54, whereupon its surface picks up 

25 ink. The lithographic printing ink Q is transferred from the 

26 fountain roller 56 to the inking roller train 52 by the ductor 

27 roller 57. The inking roller train 52 supplies ink Q to the image 

28 areas of the lithographic printing plate P. 

29 The lithographic printing ink Q is transferred from the 

30 lithographic printing plate P to an ink receptive blanket D which 

31 is mounted on the blanket cylinder 34. The inked image carried on 

32 the blanket B is transferred to a substrate S as the substrate is 

33 transferred through the nip between the blanket cylinder 34 and 

34 the impression cylinder 36. 
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1 The Inking roller arrangement 52 illustrated in FIGURE 

2 3 and FIGURE 4 is exemplary for use in combination with litho- 

3 graphic ink printing plates P. It is understood that a dampening 

4 system 58 having a dampening fluid reservoir DP is coupled to the 

5 inking roller train 52 (FIGURE 4) , but is not required for water- 

6 less or flexographic printing. 

7= . The plate cylinder 32 of printing unit 28 is equipped 

£; with a waterless print ingt'plate PW, Waterless printing plates are 

£ also referred to as dry planographic printing plates and are 

iW disclosed in the following U.S. patents: 3,910,187; Re. 30,670; 

13h 4,086,093; and 4,853,313. Suitable waterless printing plates can 

ifl be obtained from Toray Industries, Inc. of Tokyo, Japan. A 

1^ dampening system is not used for waterless printing, and waterless 

liH (oil-based) printing, ink is used. The waterless printing plate PW 

l&l has image areas and non- image areas which are oleophilic/hydro- 

Ig phi lie and oleophobic/hydr ©phobic, respectively. The waterless 

if^ printing plate PW is engraved or etched, with the image areas 

18 being recesised with respect to the non- image areas. The image 

19 area of the waterless printing plate PW is rolled-up with the 

20 flexographic or aqueous printing ink which is transferred by the 

21 applicator roller 66. Both aqueous and oil-based inks and 

22 coatings are repelled from the non-image areas, and are retained 

23 in the image areas. The printing ink or coating is then trans- 

24 f erred from the image areas to an ink or coating receptive blanket 

25 B and is printed or coated onto a substrate S. 

26 For some printing jobs, a flexographic plate PF or a 

27 waterless printing plate PW is mounted over a resilient packing 

28 such as the blanket B on the blanket cylinder 34, for example as 

29 indicated by phantom lines in printing unit 22 of FIGURE 5. An 

30 advantage of this alternative embodiment is that the waterless 

31 plate PW or the flexographic plate PF are resiliently supported 

32 over the blanket cylinder by the underlying blanket B or other 

33 resilient packing. The radial deflection and give of the 

34 resilient blanket B provides uniform, positive engagement between 
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1 the applicator roller 66 and a flexographic plate or waterless 

2 plate. 

' in that arrangement, a plate is not mounted on the plate 
cylinder. 32; instead, a waterless plate PW is mounted on the 
blanket cylinder, and the inked image on the waterless printing 
plate is not offset but is instead transferred directly from the 

E waterless printing plate PW to the substrate S. The water 

f. component of flexographic ink on the freshly printed sheet is 

% evaporated by high velocity, hot air dryers and high volume heat 
and moisture extractors so that the freshly printed aqueous or 

1£ flexographic ink is dried before the substrate is printed on the 

1^^ next printing unit, 

^ . Referring now to FIGURE 2, FIGURE 3 and FIGURE 9, the 

1(4! inking/ coating apparatus 10 is pivotally mounted on the side 

l5 frames 14, 15 for rotation about an axis X. The inking/ coating 

^ apparatus 10 includes a frame 60, a hydraulic motor 62, a lower 

17 gear train 64, an upper gear train 65, an applicator roller 66, a 

18 sealed doctor blade assembly 68 (FIGURE 6), and a drip pan DP, all 

19 mounted on the frame 60. The external peripheral surface of the 

20 applicator roller 66 is wetted by contact with liquid coating 

21 material or ink contained in a reservoir 70. 

22 The hydraulic motor 62 drives the applicaV.or roller 66 

23 synchronously with the plate cylinder 32 and the blanket cylinder 

24 34 in response to an RPM control signal from the press drive (not 

25 illustrated) and a feedback signal developed by a tachometer 72. 

26 While a hydraulic drive motor is preferred, other drive means such 

27 as an electric drive motor or an equivalent can be used. 

28 When using waterless printing plate systems, the 

29 temperature of the waterless printing ink and of the waterless 

30 printing plate must be closely controlled for good image reproduc- 

31 tion. For exas^le, for waterless offset printing with TORAY 

32 waterless printing plates PW, it is absolutely necessary to 

33 control the waterless printing plate surface and waterless ink 

34 temperature to a very narrow range, for example 24»C (75«F) to 

35 27*C (80*F) . 



-14- 



1 Referring to FIGURE 7, the reservoir 70 is supplied with 

2 ink or coating which is temperature controlled by a heat exchanger 

3 71. I'he temperature controlled ink or coating material is 

4 circulated by a positive displacement pump, for example a 

5 peristaltic pump, through the reservoir 70 and heat exchanger 71 

6 from a source 73 through a supply conduit 75 and a return conduit 
7^ 77. The heat exchanger 71 cools or heats the ink or coating 
80 material and maintains the ink or coating and the printing plate 
^ within the desired narrow temperature range. 

IQp According to one aspect of the present invention, 

11^ aqueous/ flexographic ink or coating material is supplied to the 

1^ applicator roller 66, which transfers the aqueous /flexographic ink 
or coating material to the printing plate (FIGURE 7) , which may be 

14= a waterless printing plate or a flexographic printing plate. When 

w I 

15M= the inking/coating apparatus is used for applying aqueous/ f lexo- 

16^ graphic ink or coating material to a waterless printing plate PW, 

1^ the inking roller train 52 is not required, and is retracted away 

18 from the printing plate. Because the viscosity of aqueous/ flcxo- 

19 graphic printing ink or coating material varies with temperature, 

20 it is necessary to heat or cool the aqueous/ flexographic printing 

21 ink or coating material to compensate for ambient temperatxire 

22 variations to maintain the ink viscosity in a preferred operating 

23 range. 

24 For example, the temperature of the printing press can 

25 vary from around 60«F (15*C) in the morning, to around 85'F (29»C) 

26 or more in the afternoon. The viscosity of acfueous/ flexographic 

27 printing ink or coating material can be marginally high when the 

28 ambient temperature of the press is near 60«F (15"C), and the 

29 viscosity can be marginally low when the ambient temperature of 

30 the press exceeds 85»F (29*C)< Consequently, it is desirable to 

31 control the temperature of the aqueous/ flexographic printing Ink 

32 or coating material so that it will maintain the surface tempera- 

33 ture of waterless printing plates within the specified temperature 

34 range. Moreover, the ink/coating material temperature should be 

35 controlled to maintain the tack of the aqucous/f lexographic 
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1 printing ink or coating material within a desired range when the 

2 ink or coating material is being used in connection with flexo- 

3 graphic printing processes. 

4 The applicator roller 66 is preferably an anilox fluid 

5 metering roller which transfers measured amounts of printing ink 

6 or coating material to a plate or blanket. The surface of an 
7^ anilox roller is engraved with an array of closely spaced, shallow 
&fl depressions referred as; "cells". Ink or coating from the 
sr: reservoir 70 flows into the cells as the anilox roller turns 

icin through the reservoir. The transfer surface of the anilox roller 

11 i is "doctored" (wiped or scraped) by dual doctor blades 68A, 688 to 

l^gi remove excess ink or coating material. The ink or coating metered 

13L by the anilox roller is that contained within the cells. The dual 

14U1 doctor blades 68A, 68B also s^al the supply reservoir 70. 
15^, The anilox applicator roller 66 is cylindrical and may 

16p be constructed in various diameters and lengths, containing cells 

17^ of various sizes and shapes. The volumetric capacity of an anilox 

18 roller is determined by cell size, shape and number of cells per 

19 unit area. Depending upon the intended application, the cell 

20 pattern may be fine (many small cells per unit area) or coarse 

21 (fewer large cells per unit area) . 

22 By supplying the ink or coating material through the 

23 inking/ coating apparatus 10, more ink or coating material can be 

24 applied to the sheet S as compared with the inking roller train of 

25 a lithographic printing unit. Moreover, color intensity is 

26 stronger and more brilliant because the aqueous or flexographic 

27 ink or coating material is applied at a much heavier film 

28 thickness or weight than can be applied by the lithographic 

29 process, and the aqueous or flexographic colors are not diluted by 

30 dampening solution. 

31 Preferably, the sealed doctor blade assembly 68 is con- 

32 structed as described in U.S. Patent 5,176,077 to Howard W. 

33 DeMoore, co- inventor and assignee, which is incorporated herein by 

34 reference. An advantage of using a sealed reservoir is that fast 

35 drying ink or coating material can be used. Fast drying ink or 
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1 coating material can be used in an open fountain 53 (see FIGURE 

2 8) ; however, open air exposure causes the water and solvents in 

3 the fast-drying ink or coating material to evaporate faster, thus 

4 causing the ink or coating material to dry prematurely and change 

5 viscosity. Moreover, an open fountain emits unwanted odors into 

6 the press room. When the sealed doctor blade assembly is 
7p= utilized; the pump (FIGURE 7) which circulates ink or coating 
^ material to the doctor blade head is preferably a peristaltic 
^ pump, which does not inject air into the feeder lines which supply 

idn the ink or coating reservoir 70 and helps to prevent the formation 

11^- of air bubbles and foam within the ink or coating material. 
l^J An inking/coating apparatus 10 having an alternative 

13L applicator roller arrangement is illustrated in FIGURES 10-13. In 

l^n this arrangement, the engraved metering surface of the anilox 

ist applicator rollers 66, 67 are partitioned by smooth seal surfaces 

IQ 66C which separates a first engraved peripheral surface portion 

IT^ 66A from a second engraved peripheral surface portion 66B. 

18 Likewise, smooth seal surfaces 66D, 66E are formed on the opposite 

19 end portions of the applicator roller 66 for engaging end seals 

20 134, 136 (FIGURE 12) of the doctor blade reservoir. The upper 

21 applicator roller 67 has engraved anilox metering surfaces 67 A and 

22 67 B which are separated by a smooth seal band 67C. 

23 Referring now to FIGURE 12 and FIGURE 13, the reservoir 

24 70 of the doctor blade head 68 is partitioned by a curved seal 

25 element 130 to form two separate chambers 7 OA, 7 OB. The seal 

26 element 130 is secured to the doctor blade head within an annular 

27 groove 132. The seal element 130 is preferably made of polyur- 

28 ethane foam or other durable, resilient foam material. The seal 

29 element 130 is engaged by the seal band 66, thus forming a rotary 

30 seal which blocks the leakage of ink or coating material from one 

31 reservoir chamber into the other reservoir chamber. Moreover, the 

32 seal band provides an imprinted or uncoated area which separates 

33 the printed or coated areas from each other, which is needed for 

34 work and turn printing jobs or other printing jobs which print two 

35 or more separate images onto the same substrate. 
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1 Another advantage of the split applicator roller 

2 embodiment is that it enables two or more flexographic inks or 

3 coating materials to be printed simultaneously within the same 

4 lithographic printing unit. That is, the reservoir chambers 70A, 

5 7 OB of the upper doctor blade assembly can be supplied with gold 

6 ink and silver ink, for example, while the reservoir chambers 70A, 
^ 7 OB of the lower doctor blade assembly can be supplied with inks 
^ of two additional colors | for example opaque white ink and blue 
¥^ ink. This permits the opaque white ink to be overprinted with the 

xm gold ink, and the blue ink to be overprinted with the silver ink 

11^ on the same printing unit on any lithographic press* 
1^= Moreover, a catalyst can be used in the upper doctor 

li^ blade reservoir and a reactive ink or coating material can be used 

14^ in the lower doctor blade reservoir. This can provide various 

1^ effects, for example improved chemical resistance and higher gloss 

1^ levels. 

l-T^ The split applicator roller sections 67A, 67B in the 

18 upper cradle position can be used for applying two sepeirate inks 

19 or coating materials simultaneously, for example flexographic, 

20 aqueous and ultra-violet curable inks or coating materials, to 

21 separate surface areas of the plate, while the lower applicator 

22 roller sections 66A, 66B can apply an initiator layer and a micro- 

23 encapsulated layer simultaneously to separate blanket surface 

24 areas. Optionally, the metering surface portions 66A, 66B can be 

25 provided with different cell metering capacities for providing 

26 different printing effects which are being printed simultaneously. 

27 For example, the screen line count on one ha If -section of an 

28 anilox applicator roller is preferably in the range of 200-600 

29 lines per inch (79-236 lines per cm) for half-tone images, and the 

30 screen line count of the other half -section is preferably in the 

31 range of 100-300 lines per inch (39-118 lines per cm) for overall 

32 coverage, high weight applications such as opaque white. This 

33 split arrangement in combination with dual applicator rollers is 

34 particularly advantageous when used in connection with "work and 

35 turn" printing jobs. 
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1 Referring again to FIGURE 8, instead of using the sealed 

2 doctor blade reservoir assembly 68 as shown in FIGURE 6, an open 

3 fountain assembly 69 is provided by the fountain pan 53 which 

4 con tains. a volume of liquid ink Q or coating material. The liquid 

5 ink or coating material is transferred to the applicator roller 66 

6 by a pan roller 55 which turns in contact with ink Q or coating 
material, in the fountain pan. If a split applicator roller is 

fl used, the pan roller 55 ip also split, and the pan Is divided into 

$: two pan sections 5 3 A, 53 B by a separator plate 53 P, as shown in 

lOfj FIGURE 16. 

1^ In the alternative embodiment of FIGURE 16, the pan 

ifl roller 55 is divided into two pan roller sections 55A, 55B by a 

li^ centrally located, annular groove 59. The separator plate 53P is 

14n received within and centrally aligned with the groove 59, but does 

1^, not touch the adjoining roller faces. By this arrangement, two or 

IQ more inks or coating siaterials Ql, Q2 are contained within the 

if^ open pan sections 55A, 55B for transfer by the split pan roller 

18 sections 53A, 53B, respectively. This permits two or more 

19 flexographic inks or coating materials to be transferred to two 

20 separate image areas on the plate or on the blanket of the same 

21 printing unit. This arrangement is particularly advantageous for 

22 work and txim printing jobs or other printing jobs which print two 

23 or more separate images onto the same substrate. 

24 The frame 60 of the inking/ coating apparatus 10 includes 

25 side support members 74, 76 which support the applicator roller 

26 66, gear train 64, gear train 65, doctor blade assembly 68 and the 

27 drive motor 62, The applicator roller 66 is mounted on stub 

28 shafts 63A, ' 63B which are supported at opposite ends on a lower 

29 cradle assembly 100 formed by a pair of side support members 78, 

30 80 which have sockets 79, 81 and retainer caps 101, 103. The stub 

31 shafts are received in roller bearings 105, 107 which permit free 

32 rotation of the applicator roller 66 about its longitudinal axis 

33 Al (axis A2 in the upper cradle). The retainer caps 101, 103 hold 

34 the stub shafts 63 A, 63B and bearings 105, 107 in the sockets 79, 
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1 81 and hold the applicator roller 66 in parallel alignment with 

2 the pivot axis X. 

3 ' The side support members 74, 76 also have an upper 

4 cradle assembly 102 formed by a pair of side support members 82, 

5 84 which are vertically spaced with respect to the lower side 

6 plates 78, 80. Each cradle 100, 102 has a pair of sockets 79, 81 
g and 83, &5, respectively, for holding an applicator roller 66, 67 

for spot coating or inking engagement with the printing plate P on 

|7 the plate cylinder 32 (FIGURE 4) or with a printing plate P or a 

iCl blanket B on the blanket cylinder 34. 

IJg Preferably, the applicator roller 67 (FIGURE 8, FIGURE 

1^^ 9} the upper cradle (plate) position is an anilox roller having a 

1^ resilient transfer surface. In the dual cradle arrangement as 

1^1 shown in FIGURE 2, the press operator can quickly change from 

IC'^ blanket inking/coating to plate inking/coating within minutes, 
since it is only necessary to release, remove and reposition or 

1*^ replace the applicator roller 66. 

18 The capability to simultaneously print in the flexo- 

19 graphic mode, the aqueous mode, the waterless mode, or the litho- 

20 graphic mode on different printing units of the same lithographic 

21 press and to print or coat from either the plate position or the 

22 blanket position on any one of the printing units is referred to 

23 herein as the LITHOFLEX" printing process or system. LITHOFLEX* 

24 is a trademark of Printing Research, Inc. of Dallas, Texas, 

25 U.S.A., exclusive licensee of the present invention. 

26 Referring now to FIGURE 14, an inking/coating apparatus 

27 10 having an inking/coating assembly 109 of an alternative design 

28 is installed in the upper cradle position for applying ink and/or 

29 coating material to a plate P on the plate cylinder 32. According 

30 to this alternative embodiment, an applicator roller 67R having a 

31 resilient transfer surface is coupled to an anilox fluid metering 

32 roller which transfers measured eunounts of printing ink or coating 

33 material to the plate P. The anilox roller 111 has a transfer 

34 surface constructed of metal, ceramic or composite material which 

35 is engraved with cells. The resilient applicator roller 67R is 
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interposed in transfer engagement with the plate P and the 
metering surface of the anilox roller 111. The resilient transfer 
surface of the applicator roller 67R provides uniform, positive 
engagement with the plate. 

Referring now to FIGURE 17, an inking/ coating apparatus 
10 having an alternative inking/ coating assembly 113 is installed 
in the lower cradle assembly 100 for applying f lexographic or 
aqueous ink and/or coatihg material Q to a plat« or blanket 
mounted on the blanket cylinder 34. Instead of using the sealed, 
dual doctor blade reservoir assembly 68 as shown in FIGURE 6, an 
open, single doctor blade anilox roller assembly 113 is supplied 
with liquid ink Q or coating material contained in an open 
f ountain • pan 117. The liquid ink or coating material Q is 
transferred to the engraved transfer surface of the anilox roller 
66 as it turns In the fountain pan 117. Excess ink or coating 
material Q is removed from the engraved transfer stirface by a 
single doctor blade 68B. The liquid ink or coating material Q is 
pumped from an off-press source, for example the drum 73 shown in 
FIGURE 17, through a supply conduit 119 into the fountain pan 117 
by a pump 120. 

For overall inking or coating jobs, the metering 
transfer surface of the anilox roller 66 extends over Its entire 
peripheral surface. However, for certain printing jobs which 
print two or more separate images onto the same substrate, for 
example work and turn printing jobs, the metering transfer surface 
of the anilox applicator roller 66 is partitioned by a centrally 
located, annular undercut groove 66C which separates first and 
second metering transfer surfaces 66A, 66B as shown in FIGURE 11 
and FIGURE 18, 

The single doctor blade 68B has an edge 68E which wipes 
simultaneously against the split metering transfer surfaces 66A, 
66B. In this single blade, split anilox roller embodiment 113, it 
is necessary to provide dual supply sources, for example drums 
73A, 73B, dual supply lines 119A, 119B, and dual pumps 120A, 120B. 
Moreover / the fountain pan 117 is also split, and the pan 117 is 
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1 divided into two pan sections 117A, 117B by a separator plate 121, 

2 as shown in FIGURE 18. The separator plate 121 is centrally 

3 aligned with the undercut groove 66C, but does not touch the 

4 adjoining roller faces. 

5 Although the single blade, split anilox applicator 

6 roller assembly 113 is shown mounted in the lower cradle position 

7 (FIGURE 17) , it should be understood that the single blade, split 
8^ anilox applicator roller assembly 113 can be mounted and used in 
9 hi the upper cradle position, as well. 

10 !^ According to another aspect of the present invention, 

lisi the inking/coating apparatus 10 is pivotally coupled on horizontal 

12 '5 pivot pins 8BP, 90? vhich allows the single head, dual cradle tnk- 

13!^ ing/coatirig apparatus 10 to be mounted on any lithographic 

14 O printing unit. Referring to FIGURE 9, the horizontal pivot pins 

In 

15 u 8BP, 90? are mounted within the traditional dampcner space 29 of 

16 [y the printing unit and are secured to the press side frames 14, 15, 

17 E respectively. Preferably, the pivot support pins 88?, 90? are 

18 secured to the press side frames by a threaded fastener. The 

19 pivot support pins are received within circular openings 88, 90 

20 which intersect the side support members 74, 76 of the ink- 

21 ing/ coating apparatus 10. The horizontal support pins 88?, 90? 

22 are disposed in parallel alignment with rotational axis X and with 

23 the plate cylinder and blanket cylinder, and are in longitudinal 

24 alignment with each other. 

25 Preferably, the pivot pins 88P, 90? are located in the 

26 dampener space 29 so that the rotational axes Al, A2 of the 

27 applicator rollers 66, 67 are elevated with respect to the nip 

28 contact points Nl, N2. By that arrangement, the transfer point 

29 between the applicator roller 66 and a blanket on the blanket 

30 cylinder 34 (as shown in FIGURE 8) and the transfer point between 

31 the applicator roller 66 and a plate on the plate cylinder 32 (as 

32 shown in FIGURE 5) are above the radius lines Rl, R2 of the plate 

33 cylinder and the blanket cylinder, respectively. This permits the 

34 inking/ coating apparatus 10 to move clockwise to retract the 

35 applicator roller 66 to an of f -impression position relative to the 
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1 blanket cylinder in response to a single extension stroke of the 

2 power actuator arms 104A, 106A. Similarly, the applicator roller 

3 66 is ' Eioved counterclockwise to the on- impress ion operative 

4 posit ion. as shown in FIGURES 4, 5, 6 and 8 by a single retraction 

5 stroke of the actuator arms 104A, 106A, respectively. 

6 Preferably, the pivot pins are made of steel and the 

7 side support members are made of aluninxun, with the steel pivot 
iO pins and the aluminum foliar portion bordering I the circular 

openings 88, 90 forming a low friction journal. By this arrange- 
ment, the inking/ coating apparatus 10 is freely rotatable 

Uj clockwise and counterclockwise with respect to the pivot pins 88P, 

ig 90P. Typically, the arc length of rotation is approximately 60 

15 mils (about 1,5 am). Consequently, the inking/coating apparatus 

1^ 10 is almost totally enclosed within the dampener space 29 of the 

^fl printing unit in the on-impression position and in the off- 

16U impression position, 

^"C cradle assemblies 100 and 102 position the applica- 

18 tor roller 66 in inking/ coating alignment with the plate cylinder 

19 or blanket cylinder, respectively, when the inking/ coating 
apparatus 10 is extended to the operative (on- impress ion) 
position. Moreover, because the inking/coating apparatus 10 is 

22 installed within the dampener space 29, it is capable of freely 

23 rotating through a small arc while extending and retracting 

24 without being obstructed by the press side frames or other parts 

25 of the printing press. This makes it possible to install the ink- 

26 ing/coating apparatus 10 on any lithographic printing unit. 

27 Moreover, because of its internal mounting position within the 

28 dampener space 29, the projection of the inking/ coating apparatus 

29 10 into the space between printing units is minimal. This assures 

30 unrestricted operator access to the printing unit when the 

31 applicator head is in the operative (on- impress ion) and retracted 

32 (off-impression) positions. 

As shown in FIGURE 4 and FIGURE 5, movement of the 

34 inking/coating apparatus 10 is counterclockwise from the retracted 
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1 (off -impression) position to the operative (on- impression) 

2 position. 

3 Although the dampener side installation is preferred, 

4 the inking/ coating apparatus 10 can be adapted for operation on 

5 the delivery side of the printing unit, with the in)cing/coating 

6 apparatus being movable from a retracted (of f -impression) position 

7 to an on.-impression position for engagement of the applicator 
^ roller with either a plate on the plate cylinder or a blanket on 
#S tJie blanket cylinder on the delivery side 25 of the printing unit. 

IClI Movement of the inking/ coating apparatus 10 to the 

operative (on- impress Ion) position is produced by power actuators, 

12^ preferably double acting pneumatic cylinders 104, 106 which have 

13M^ extendable/ retractable power transfer arms 104A, 106A, respective- 

l4=3 ly- The first pneumatic cylinder 104 is pivotally coupled to the 

l^n press frame 14 by a pivot pin 108, and the second pneumatic 

li== cylinder 106 is pivotally coupled to the press frame 15 by a pivot 

ItP pin 110. In response to selective actuation of the pneumatic 

18 cylinders 104, 106, the power transfer arms 104 A, 106A are 

19 extended or retracted. The power transfer arm 104A is pivotally 

20 coupled to the side support member 74 by a pivot pin 112. 

21 Likewise, the power transfer arm 10 6 A is pivotally coupled to the 

22 side support member 76 by a pivot pin 114. 

23 As the power arms extend, the inking/coating apparatus 

24 10 is rotated clockwise on the. pivot pins 88P, 90P, thus moving 

25 the applicator roller 66 to the off-impression position. As the 

26 power arms retract, the inking /coater apparatus 60 is rotated 

27 counterclockwise on the pivot pins 88P, 90? , thus moving the 

28 applicator roller 66 to the on- impression position. The torque 

29 applied by the pneumatic actuators is transmitted to the ink- 

30 ing/coating apparatus 10 through the pivot pin 112 and pivot pin 

31 114. 

32 Fine adjustment of the on-impression position of the 

33 applicator roller relative to the plate cylinder or the blanket 

34 cylinder, and of the pressure of roller engagement, is provided by 

35 an adjustable stop assembly 115. The adjustable stop assembly 115 
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1 has a threaded bolt 116 which is engagable with a bell crank 118. 

2 The bell crank 118 is pivotally coupled to the side support neaber 

3 74 on a pin 120- One end of the bell crank 118 is engagable by 

4 the threaded bolt 116, and a cam roller 122 is mounted for 

5 rotation on its opposite end. The striking point of engagement is 

6 adjusted by rotation of the bolt 116 so that the applicator roller 

7 66 is properly positioned for inking/ coating engagement with the 
er^ plate P or blanket B and provides the desired asfount of ink- 
9yJ ing/ coating pressure when the inking/ coating assembly 60 is moved 

'to the operative position. 
12S4 This arrangement permits the in-line inking/coating 

12^ apparatiis to operate effectively without encroaching in the 

13= interunit space between any adjacent printing units, and without 

14!^ blocking or- obstructing access to the cylinders of the printing 

15 units when the inking/coating apparatus is in the extended (off- 
impression) position or retracted (on-impression) position. 

17 Moreover, when the in-line inking/ coating apparatus is in the 

16 retracted position, the doctor blade reservoir and coating 

19 circulation lines can be drained and flushed automatically while 

20 the printing press is running as well as when the press has been 

21 stopped for change-over from one job to another or from one type 

22 of ink or coating to another. 

23 Substrates which are printed or coated with aqueous 

24 flexographic printing inks require high velocity hot air for 

25 drying. When printing a flexographic ink such as opaque white or 

26 metallic gold, it is always necessary to dry the printed sub- 

27 strates between printing units before overprinting them. 

28 According to the present invention, the water component on the 

29 surface of the freshly printed or coated substrate S is evaporated 

30 and dried by high velocity, hot air interunit dryer and high 

31 volume heat and moisture extractor units 124, 126 and 128, as 

32 shown in FIGURE* 2, FIGURE 4 and FIGURE 5, The dryer/ extractor 

33 units 124, 126 and 128 are oriented to direct high velocity heated 

34 air onto the freshly printed/ coated substrates as they are 

35 transferred by the impression cylinder 36 and the intermediate 
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1 transfer drum 40 of one printing unit and to another transfer 

2 cylinder 30 and to the Impression cylinder 36 of the next printing 

3 unit. By that arrangement, the freshly printed flexographic ink 

4 or coatiog material is dried before the substrate S is overprinted 

5 by the next printing unit. 

6 The high velocity, hot air dryer and high performance 

7 heat and moisture extractor units 124, 126 and 128 utilize high 
G velocity air jets vhich fecrub and break-up the moist air layer 
9~= which clings to the surface of each freshly printed or coated 

1(H sheet or web. Within each dryer, high velocity air is heated as 
^Kj flows across a resistance heating element within an air 

12g delivery baffle tube. High velocity jets of hot air are dis- 

13^ charged through multiple airflow apertures into an exposure zone 

14Q Z (FIGURE 4 and FIGURE 5) and onto the freshly printed/ coated 
^ transferred by the impression cylinder 36 and 

16fy transfer drxim 40, respectively. 

^^n^ Each dryer assembly includes a pair of air delivery 

18 dryer heads 124D, 126D and 128D which are arranged in spaced, 

19 side-by-side relationship. The high velocity, hot air dryer and 

20 high performance heat and moisture extractor units 124, 126 and 

21 128 are preferably constructed as disclosed in co-pending U.S. 

22 Patent Application Serial No. 08/132,584, filed October 6, 1993, 

23 entitled "High Velocity Hot Air Dryer", to Howard W. DeMoore, co- 

24 inventor and assignee of the present invention, and which is 

25 incorporated herein by reference, and which is marketed by 

26 Printing Research, Inc. of Dallas, Texas, U.S.A., under its 

27 trademark SUPER BLUE HV* . 

^® The hot moisture-laden air displaced from the surface of 

29 each printed or coated sheet is extracted from the dryer exposure 

30 zone Z and exhausted from the printing unit by the high volume 

31 extractors 124, 126 and 128, Each extractor head includes an 

32 extractor manifold 124E, 126E and 128E coupled to the dryer heads 

33 124D, 126D and 128D and draws the moisture, volatiles, odors and 

34 hot air through a longitudinal air gap G between the dryer heads. 

35 Best results are obtained when extraction is performed sinulta- 
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1 neously with drying. Preferably, an extractor is closely coupled 

2 to the exposure zone Z at each dryer location as sho%m in FIGXJRE 

3 4. Extractor heads 124E, 126E and 128E are mounted on the dryer 

4 heads 12 4D, 12 6D and 128D, respectively, with the longitudinal 

5 extractor air gap G facing directly into the exposure zone Z. 

6 According to this arrangement, each printed or coated sheet Is 

7 dried bef-ore it is printed on the next printing unit. 

8Q The aqueous water-based inks used in _' f lexographlc 

9^7! printing evaporate at a relatively moderate temperature provided 

10 H= by the interunit high velocity hot air dryers/ extractors 124, 126 

11 I and 128. Sheurpness and print quality are substantially improved 
12 since the f lexographlc ink or coating material is dried before It 
13^' is overprinted on the next printing unit. Since the freshly 

14 □ printed f lexographlc ink is dry, dot gain is substantially reduced 

15 ^ - and back- trapping on the blanket of the next printing unit is 

16 fy virtually eliminated. This interunit drying/ extracting arrange- 

17 ;=7 ment makes it possible to print f lexographlc inks such as metallic 

18 ink and opaque white ink on the first printing xinit, and then dry* 

19 trap and overprint on the second and subsequent printing units. 

20 Moreover, this arrangement permits the first printing 

21 unit 22 to be xtsed as a coater in which a f lexographlc, aqueous or 

22 UV-curable coating material Is applied to the lowest grade 

23 substrate such as recycled paper, cardboard, plastic and the like, 

24 to trap and seal-in lint, dust, spray powder and other debris and 

25 provide a smoother, more durable printing surface which can be 

26 overprinted on the next printing unit. 

27 A first down (primer) aqueous coating layer seals-in the 

28 surface of a low grade, rough substrate, for example, re-cycled 

29 paper or plastic, and Improves overprinted dot definition and 

30 provides better ink lay-down while preventing strike-through and 

31 show-through. A f lexographlc UV-curable coating material can then 

32 be applied downstream over the primer coating, thus producing 

33 higher coating gloss. 

34 Preferably, the applicator roller 66 is constructed of 

35 composite carbon fiber material, metal or ceramic coated metal 
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1 when it is used for applying ink or coating material to the 

2 blanket B or other resilient material on the blanket cylinder 34. 

3 When the applicator roller 66 is applied to the plate, it is 

4 preferably constructed as an anilox roller having a resilient, 

5 compressible transfer surface. Suitable resilient roller surface 

6 materials include Buna N synthetic rubber and EPDM (terpolymer 

7 elastomer) . 

C It has been dejuonstrated in prototype testing that the 

ff^ inking/ coating apparatus 10 can apply a wide range of ink and 

1(M= coating types, including fluorescent (Day Glo) , pearlescent, 

if; metallics (gold, silver and other metals), glitter, scratch and 

izn sniff (micro-encapsulated fragrance) , scratch and reveal, 

li^'' luminous,, pressure-sensitive adhesives and the like, as veil as 

1^ UV-curable and aqueous coatings. 

ISM^ With the dampener assembly removed from the printing 

I6fxj unit, the inking/ coating apparatus 10 can easily be installed in 

I'M the dampener space for selectively applying flexographic inks 

18 and/ or coatings to a flexographic or waterless printing plate or 

19 to the blanket. Moreover, overprinting of the flexographic inks 

20 and coatings can be performed on the next printing unit since the 

21 flexographic inks and/or coatings are dried by the high velocity, 

22 hot air interunit dryer and high volume heat and moisture 

23 extractor assembly of -the present invention. 

24 The flexographic inks and coatings as used in the 

25 present invention contain colored pigments and/or soluble dyes, 

26 binders which fix the pigments onto the surface of the substrate, 

27 waxes, defoamers, thickeners and solvents. Aqueous printing inks 

28 predominantly contain water as a diluent and/or vehicle. The 

29 thickeners which are preferred include algonates, starch, 

30 cellulose and its derivatives, for example cellulose esters or 

31 cellulose ethers and the like. Coloring agents including organic 

32 as well as inorganic pigments may be derived from dyes which are 

33 insoluble in water and solvents. Suitable binders include 

34 acrylates and/or. polyvinylchloride. 
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1 When aetallic inks are printed, the cells of the anilox 

2 roller must be appropriately sized to prevent the metal particles 

3 from getting stuck within the cells. For example, for metallic 

4 gold ink^ the anilox roller should have a screen line count in the 

5 range of 175-300 lines per inch (68-118 lines per cm). Prefera- 

6 bly, in. order to keep the anilox roller cells clear, the doctor 

7 blade assembly 68 is equipped with a bristle brush BR (FIGURE 14) 
C as set forth in O.S. Patent 5,425,809 to Steven H. Person, 
t:^ assigned to Jloward W. DeMoore, and licensed to Printing Research, 

1(^ Inc. of Dallas, Texas, U.S.A., which is incorporated herein by 
reference. 

Tho inking/ coating apparatus lo can also apply UV- 

13M= curable ln)cs and coatings. If UV-curable inks and coatings are 

14p utilized, ultra-violet dryers/extractors are installed adjacent to 

15^^ the high velocity hot air dryer/extractor units 124, 126 and 128, 

16f=j respectively. 

It will be appreciated that the LITHOFLEX- printing 

18 process described herein makes it possible to selectively operate 

19 a printing unit of a press in the lithographic printing mode while 

20 simultaneously operating another printing unit of the same press 

21 in either the flexographic printing mode or in the waterless 

22 printing mode, while also providing the capability to print or 

23 coat, separately or simultaneously, from either the plate position 

24 or the blanket position. The dual cradle support arrangement of 

25 the present invention makes it possible to quickly change over 

26 from inking/coating on the blanket cylinder position to ink- 

27 ing/coating on the plate cylinder position with minimum press 

28 down-time, since it is only necessary to remove and reposition or 

29 replace the applicator roller 66 while the inking/coating 

30 apparatus 10 is in the retracted position. It is only necessary 

31 to remove four cap screws, lift the applicator roller 66 from the 

32 cradle, and reposition it in the other cradle. All of this can be 

33 accomplished in a few minutes, without removing the inking/ coating 

34 apparatus 10 from the press. 
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1 It is possible to spot coat or overall coat from the 

2 plate position or from the blanket position with f lexographic inks 

3 or coatings on one printing unit and then spot coat or overall 

4 coat with UV-curable inks or coatings from the plate position or 

5 from the blanket position on another printing unit during the same 

6 press run. Moreover, the press operator can spot or overall coat 

7 from the plate for one job, and then spot and/ or overall coat from 
8=^ the blanket on the next job. 

The positioning of the applicator roller relative to the 
10^ plate or blanket is repea table to a predetermined preset operative 
IlTj position. Consequently, only minor printing unit modifications or 
12g alterations may be required for the LITHOFLKX* process. Although 
13^" automatic extension and retraction have been described in 
14 □ connection with the exemplary embodiment, extension to the 
15 r; operative (on- impress ion) position and retraction to a non- 
16 fy operative (off-impression) position can be carried out manually, 

17 ^ if desired. In the manual embodiment, it is necessary to latch 

18 the inking/coating apparatus 10 to the press side frames 14 , 15 in 

19 the operative (on-impression) position, and to mechanically prop 

20 the inking/coating apparatus in the of f -impress ion (retracted) 

21 position. 

22 Referring again to FIGURE 8, an applicator roller 66 is 

23 mounted on the lower cradle assembly 100 by side support members 

24 78, 80, and a second applicator roller 66 is mounted on the upper 

25 cradle assembly 102 by side support members 82, 84. According to 

26 this arrangement, the inking/coating apparatus 10 can apply 

27 printing ink and/or coating material to a plate on the plate 

28 cylinder, while simultaneously applying printing ink and/or 

29 coating material to a plate or a blanket on the blanket cylinder 

30 of the same printing unit. When the same color ink is used by the 

31 upper and lower applicator rollers from the plate position and 

32 from the blanket position simultaneously on the same printing 

33 unit, a "double bump" or double inking films or coating layers are 

34 applied to the substrate S during a single pass of the substrate 

35 through the printing unit. The tack of the two inks or coating 
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1 materials must be compatible for good transfer during the double 

2 bump. Moreover, the inking/ coating apparatus 10 can be used for 

3 supplying ink or coating material to the blanket cylinder of a 

4 rotary offset web press, or to the blanket of a dedicated coating 

5 unit. 

6 According to conventional bronzing techniques, a 

7 metallic (bronze) povder is applied off-line to previously printed 
®S substrate which produces a grainy, textured finish or appearance. 
9bj The on-line application of bronze material by conventional f lexo- 

lo;^ graphic or ' lithographic printing will only produce a smooth, 

llSJ continuous appearance. However, a grainy, textured finish is 
12 preferred for highest quality printing which, prior to the present 

13= invention, could only be produced by off-line methods. 

l^rS Referring now to FIGURE 14 and FIGURE 15, metallic ink 

15j«i= or coating material is applied on-line to the substrate S by 

16 simultaneous operation of the upper and lower applicator rollers 

17 y= 67R, 66 to produce an uneven surface finish having a bronze-like 

18 textured or grainy appearance. According to the simulated 

19 bronzing method of the present invention, the f lexographic bronze 

20 ink is applied simultaneously to the plate and to the blanket by 

21 the dual cradle inking/ coating apparatus 10 as shown in FIGURE 14, 

22 A resilient applicator roller 67R is mounted in the upper cradle 

23 102, and an anilox applicator roller 66 is mounted on the lower 

24 cradle 100, The rollers are supplied from separate doctor blade 

25 reservoirs 70. The doctor blade reservoir 70 in the upper cradle 

26 position supplies bronze ink or coating material having relatively 

27 coarse, metallic particles 140 dispersed in aqueous or flexo- 

28 graphic ink. The coarse particle ink or coating material is 

29 applied to the plate P by the resilient applicator roller 67R in 

30 the upper cradle position 102. At the same time, f lexographic 

31 and/or bronze ink or coating material having relatively fine, 

32 metallic particles 142 is transferred to the blanket B by the 
3 3 anilox roller 66 which is mounted on the lower cradle 100. 

34 The metering surfaces of the upper and lower applicator 

3 5 rollers have different cell sizes and volumetric capacities which 
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1 accommodate the coarse and fine metallic particles. For example, 

2 the anilox roller 111 mounted in the upper cradle position 102 

3 which transfers the coarse metallic peurticles 140 preferably has 

4 a screen line count in the range of 100-300 lines per inch (39-118 

5 lines per cm) , and the metering surface of the anilox roller 66 

6 mounted on the lower cradle 100 which transfers the relatively 
7_ fine metallic particles 142 preferably has a screen line count in 

the range of 200-600 linQs per inch (79-236 lines per cm) . 
9^ After transfer from the plate to the blcinket, the fine 

10 [fi metallic particles 142 form a layer over the coarse metallic 

11*^ particles 140. As both bronze layers are offset onto the 
12 substrate S, the layer of fine metallic particles 142 is printed 

13 onto the. substrate S with the top layer of coarse metallic 

14 particles 140 providing a textured, grainy appearance. The fine 

y ; 

15 H metallic particles 142 cover the substrate which would otherwise 

16 j^, be visible in the gaps between the coarse metallic particles 140. 

17 H= The combination of the coarse particle layer over the fine 

18 particle layer thus provides a textured, bronzed-like finish and 

19 appearance. 

20 Particulate materials other than metal can be used for 

21 producing a textured finish.. For example, coarse and fine 

22 particles of metallized plastic (glitter) , mica particles 

23 (pearlescent) and the like, can be substituted for the metallic 

24 particles for producing unlimited surface variations, appearances 

25 and effects. All of the particulate material, including the 

26 metallic particles, are preferably in solid, flat platelet form, 

27 and have a size dimension suitable for application by an anilox 

28 applicator roller. Other particulate or granular material, for 

29 example stone grit having irregular form and size, can be used to 

30 good advantage* 

31 solid metal particles in platelet form, which are good 

32 reflectors of light, are preferred for producing the bronzed-like 

33 appearance and effect. However, various textured finishes, which 

34 could have light-reflective properties, can be produced by using 

35 granular materials such ae stone grit. Most commonly used metals 
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1 include copper, zinc and aXumlnum. Other ductile netals can be 

2 used, if desired. Moreover, the coarse and fine particles need 

3 not be. made of the same particulate material. Various effects and 

4 textured^ appearances can be produced by utilizing diverse 

5 particulate materials for the coarse particles and the fine 

6 particles, respectively. Further, either fine or coarse particle 

7 ink or coating material can be printed from the upper cradle 
^ position, and either fljie or coarse particle ink or coating 
^ material can be printed from the lower cradle position, depending 

1^ on the special or surface finish that is desired. 

It will be appreciated that the last printing unit 28 
12D can be configured for additional inking/ coating capabilities which 
laj^ include lithographic, waterless, aqueous and flexographic 
14y processes. Various substrate surface effects (for example double 
^^U °^ triple bump inking/ coating or bronzing) can be performed 

on the last printing unit. For triple bump inking/coating, the 
last printing unit 28 is equipped with an auxiliary in-line inking 
18 or coating apparatus 97 as shown in FIGURE 3 and FIGURE 4. The 
in-line inking or coating apparatus 97 allows the application of 
yet another film of ink or a protective or decorative layer of 
coating material over any freshly printed or coated surface 

22 effects or special treatments, thereby producing a triple bump. 

23 The triple bump is achieved by applying a third film of ink or 

24 layer of coating material over the freshly printed or coated 

25 double bump simultaneously while the substrate is on the impres- 

26 sion cylinder of the last printing unit. 
When the in-line inking/ coating apparatus 97 is 

installed, it is necessary to remove the SUPER BLUE* flexible 
covering from the delivery cylinder 42, and it is also necessary 
to modify or convert the delivery cylinder 42 for inking/coating 
service by mounting a plate or blanket B on the delivery cylinder 
42, as shown in FIGURE 3 and FIGURE 4. Packing material is placed 
under the plate or blanket B, thereby packing the plate or blanket 
B at the correct packed-to-print radial clearance so that ink or 
coating material will be printed or coated onto the freshly 
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1 printed substrate S as it transfers through the nip between the 

2 plate or blanket B on the converted delivery cylinder 42 and the 

3 last impression cylinder 36. According to this arrangement, a 

4 freshly printed or coated substrate is overprinted or overcoated 

5 with a third film or layer of ink or coating material simulta- 

6 neously while a second film or layer of ink or coating material is 

7 being over-printed or over-coated on the last impression cylinder 

36. 

9yj The auxiliary inking/ coating apparatus 97 and the 

lOr^ converted or modified delivery cylinder 42 are mounted on the 

11 delivery drive shaft 43. The inking/coating apparatus 97 includes 

12^' an applicator roller, preferably an anllox applicator roller 97A, 

13 ^ for supplying ink or coating material to a plate or blanket B on 

14 U the modified or converted delivery cylinder 42. The in-line 

m 

15 inking/ coating apparatus 97 and the modified or converted delivery 

16 VJ cylinder 42 are preferably constructed as described in U.S. Patent 

U 

17 5,176,077 to Howard W. DeHoore (co-inventor and assignee), which 

18 is hereby incorporated by reference. The in-line inking/coating 

19 apparatus 97 is manufactured and sold by Printing Research, Inc. 

20 of Dallas, Texas, U.S.A., under its trademark SUPER BLUE EZ 

21 COATER*. 

22 After the delivery cylinder 42 has been modified or 

23 converted for inking/ coating service, and because of the reduced 

24 nip clearance imposed by the plate or blanket B, the modified 

25 delivery cylinder 42 can no longer perform its original function 

26 of guiding and transferring the freshly printed or coated 

27 substrate. Instead, the modified or converted delivery cylinder 

28 42 functions as a part of the inking/ coating apparatus 97 by 

29 printing or coating a third down film of ink or layer of coating 

30 material onto the freshly printed or coated substrate as it is 

31 simultaneously printed or coated on the last impression cylinder 

32 36, Moreover, the mutual tack between the second down ink film or 

33 coating layer and the third down ink film or coating layer causes 

34 the overprinted or overcoated substrate to cling to the plate or 
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1 blanket, thus opposing or resisting separation of the substrate 

2 ■ from the plate or blanket - 

3 ' To remedy this problem, a vacuum-assisted transfer 
A apparatus 99 is mounted adjacent the modified or converted 

5 delivery cylinder 42 as shown in FIGURE 3 and FIGURE 4. Another* 

6 purpose of the vacuum-assisted transfer apparatus 99 is to 
7_ separate* the freshly overprinted or overcoated triple bump 
Q substrata from the plate/ or blanket B as the substrate transfers 
9^ through the nip. The vacuum-assisted transfer apparatus 99 

igi produces a pressure differential across the freshly overprinted or 

11^ overcoated substrate as it transfers through the nip, thus 

^Wi producing a separation force onto the substrate and providing a 

13^ clean separation from the plate or blanket B. 

14n The vacuum-assisted transfer apparatus 99 is preferably 

1^ constructed as described in U,S, Patent Kos. 5,113,255; 5,127,329; 

1^, 5,205,217; 5,228,391; 5,243,909; and 5,419,254, all to Howard W. 

I'H DeHoore, co-inventor, which are incorporated herein by reference. 

18 The vacuum-assisted transfer apparatus 99 is manufactured and sold 

19 by Printing Research, Inc. of Dallas, Texas, U.S.A. under its 

20 trademark BACVAC. 

21 Although the present invention and its advantages have 

22 ;ieen described in detail, it should be understood that various 

23 changes, substitutions and alterations can be made herein without 

24 departing from the spirit and scope of the present invention as 
defined by the appended claims. 
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What jiff <?:iftJlTng^ Ag: 

1 ' 1. In a printing press of the type having first and 

2 second side frame members forming a printing unit on which a plate 

3 cylinder, a blanket cylinder and an impression cylinder are 

4 supported for rotation, the improvement comprising: 

5^ inking/coating apparatus movably coupled to the 

6^ printing unit for movement to an on-impression operative position 

7 and to an of f -impression retracted position; and, 

® Ln the inking/coating apparatus including means for 

9 N applying ink or coating material to a plate mounted on the plate 

10 J cylinder, or to a plate or blanket mounted on the blanket 

11 = cylinder, , either separately or simultaneously when the ink- 

12 fi ing/coating apparatus is in the operative position. 
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2, The invention as set forth in claim 1, wherein the 
inking/coating apparatus comprises: 

a doctor blade assembly having a reservoir for 
16 receiving ink or coating material; 

an applicator roller coupled to the doctor blade 

18 assembly in fluid communication with the reservoir, the applicator 

19 roller being engagable with a printing plate on the plate cylinder 

20 or with a blanket on the blanket cylinder when the inking/coating 
apparatus is in the operative position. 



1 3. The invention as set forth in claim 2, the 

2 applicator roller comprising: 
an anilox roller having a resilient transfer 



3 



surface. 



4. The invention as set forth in claim 1, including: 
first and second pivot pins mounted on the first 
and second side frame members, respectively, said pivot pins 
extending in alignment with the plate and blanket cylinders; and 
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the inking/ coating apparatus being pivotally 
coupled for rotational movement on the pivot pins. 

5. The invention as set forth in claim 1, further 
comprising: 

a power actuator pivotally coupled to the printing 
unit, the power actuator having a power transfer arm which is 
^ extendable and retractable^ and, 

hj apparatus coupled to the power transfer arm and to 

rZ the inking/ coating apparatus for converting extension or retrac- 
SJ ^ion movement of the power transfer arm into pivotal movement of 
^ the inking/ coating apparatus relative to the plate and blanket 
„ cylinders, 

m 

6. The invention as set forth in claim 5, in which the 
fy movement converting apparatus comprises: 

^ a bell crank plate having a first end portion 

pivotally coupled to the inking /coating apparatus for engaging the 
printing unit and having a second end portion for engaging a stop 
member; and, 

a stop member coupled to the inking/ coating 
apparatus for engaging the second end portion of the bell crank 
plate. 



7. The invention as set forth in claim i, the 
inking/ coating apparatus comprising: 

an applicator head having first and second side 
support members; 

the ink or coating applying means being mounted 
between the first side support member and second side support 
member and having a reservoir or fountain pan for receiving ink or 
coating material; 

cradle means mounted on the first and second side 
support members, respectively; 
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applicator roller means incudlng at least one 
applicator roller mounted for rotation on the cradle means and 
disposed for rolling contact with ink or coating material in the 
reservoir or fountain pan, the applicator roller being engagable 
with a printing plate on the plate cylinder or with a blanket on 
the blanket cylinder in the operative position; and, 

power transfer means coupled to the applicator 
^ roller means for rotating the at least one applicator roller. 

8. The invention as set forth in claim 7, 
j the at least one cradle means including first and 

^ second cradles disposed on the first and second side support 

members respectively; and, 
z_ the applicator roller being mounted for rotation on 

^ one of the first and second cradles. 

=^ 9. The invention as set forth in claim 7, 

the cradle means including a first cradle assembly 
disposed on the first and second side support members, respective- 
ly, and a second cradle assembly disposed on the first and second 
side support members, respectively; 

the applicator roller means including a first 
applicator roller mounted for rotation on the first cradle 
assembly for applying ink or coating material to a plate mounted 
on the plate cylinder when the inking/ coating apparatus is in the 
operative position; and, 

the applicator roller means including a second 
applicator roller mounted for rotation on the second cradle 
assembly for applying ink or coating material to a plate or a 
blanket mounted on the blanket cylinder when the inking/coating 
apparatus is in the operative position. 

10. The invention as set forth in claim 1, wherein the 
printing unit having a dampener space, and the inking/ coating 
apparatus being disposed within the dampener space. 



-38- 



4 




11, A printing press comprising, in combination': 


5 




a printing unit; 


6 




at least one cylinder mounted for rotation in the 


7 




printing linit for printing ink or coating material onto a 


8 




substrate transferring through said printing unit; 


9 




xnKxng/ coaling apparatus navxng container means xuf 


10 




containing liquid ink or coating material, a rota table applicator 


11 




roller and means for applying liquid ink or coating material from 


12 




the container means to a peripheral surface portion of the 


13 


i p 


applicator roller; and, 


14 




support means mounted on the printing unit, said 


15 




inking/ coating apparatxis being movably coupled to the support 


16 




means for movement to an operative on- impress ion position in which 


17 




the applicator roller is engagable vith a plate or a blanket 


18 




mounted on said at least one cylinder, and for movement to an off- 


19 




impression position in which the inking/ coating apparatus is 






retracted away from said at least one cylinder. 



1 12. A printing press as defined in claim 11, wherein 

2 the container means comprises a doctor blade assembly having a 

3 reservoir or fountain pan for supplying ink or coating material to 

4 the applicator roller, and having a doctor blade disposed for 

5 wiping engagement with the applicator roller when it is received 

6 in rolling contact with ink or coating material in the reservoir 
or pan. 

1 13. A printing press as defined in claim 11, wherein 

2 the container means comprises a fountain pan and the inking 

3 applying means comprises a pan roller for transferring ink or 
coating material from the fountain pan to the applicator roller. 



14. A printing unit of the type having a delivery side 
and a dampener side comprising, in combination: 
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3 a plate cylinder movinted on the printing unit 

4 between the delivery side and the dampener side, and a printing 

5 plate mounted on the plate cylinder; 

6 a blanket cylinder having an ink or coating 

7 receptive blanket disposed in ink or coating transfer engagement 

8 with the plate for transferring ink or coating material from the 

9 ^ image surface areas of the printing plate to the ink or coating 

10 ^ receptive blanket; 

• . i 

11 |=i an impression cylinder disposed adjacent the 

12 Ul blanket cylinder thereby forming a nip between the blanket and the 

13 ^ impression cylinder whereby the printing ink or coating material 

14 is transferred from the blanket to a substrate as the substrate is 

15 ^ transferred through the nip; 

^^5=^^ support me€ms mounted on the dampener side of the 

17 L"^ printing unit; and, 

inking/ coating apparatus for applying ink or 
coating material to the plate or to the blanket, the inking/ 

20 coating apparatus being movably coupled to the support means for 

21 movement to an operative, on- impression position in which the 

22 inking/coating apparatus is engagable with the plate or the 

23 blanket, and for movement to an off-impression position in which 

24 the inking/coating apparatus is retracted and disengaged from the 
plate and blanket. . 

1 15, The invention as defined in claim 14, including: 

2 a dryer mounted on the printing unit for discharg- 

3 ing heated air onto a freshly printed or coated substrate before 

4 the freshly printed or coated substrate is subsequently printed, 
coated or otherwise processed. 



18 
19 



16. The invention as defined in claim 14, wherein: 

the dryer is mounted adjacent to the impression 
cylinder for discharging heated air onto a freshly printed or 
coated substrate while the substrate is in contact with the 
impression cylinder. 
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17. The invention as defined in claim 14, comprising: 
an extractor coupled to the dryer for extracting 
hot air, moisture, odors and volatiles from an exposure zone 
between the dryer and the freshly printed or coated substrate. 



1 18. The invention as defined in claim 14, comprising: 

2^ ^ transfer cylinder disposed in an interunit 

3 ^ position on the press and doupled in sheet transfer relation with 

: . : 

4 the impression cylinder; and, 

^ Ul interunit dryer disposed adjacent the transfer 

6 N cylinder for discharging heated air onto a freshly printed or 

7 ^ coated substrate after it has been transferred from the impression 

cylinder ^nd while it is in contact with the transfer cylinder. 

==== 

^ 19. In a printing press of the type having first and 

2 g second side frame members providing support for a printing unit in 

3 M which a blanket cylinder is disposed between the delivery side and 

4 the dampener side of the printing unit, the improvement compris- 

5 ing: 

6 support means mounted on the side frame members on 

7 the dampener side of the printing unit; 

8 inking/coating apparatus for applying ink or 

9 coating material to a blanket mounted on the blanket cylinder when 

10 the inking/coating apparatus is in the operative on-lmpression 

11 position; and, 

inking/ coating apparatus being pivotally 
coupled to the support means for movement to the operative 
position in Which the inking/coating apparatus is supported 
laterally adjacent to the blanket cylinder, and to an off- 
impression position in which the inking/ coat ing apparatus is 
retracted away from the blanket cylinder. 
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20. The invention as set forth in claim 19, wherein the 
printing unit includes a plate cylinder and a plate mounted on the 
Plate cylinder, the inking/ coating apparatus including: 
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first cradle seans for supporting an applicator 
roller for engagement with the plate when the inking/coating 
apparatus is in the operative position; and, 

second cradle means for supporting an applicator 
roller for engagement with the blanket when the inking/ coating 
apparatus is in the operative position. 

21. The invention as set forth in claim 19, said 
support means comprising: 

first and second pivot means mounted on the first 
and second side frame members, respectively. 

.22. The invention as set forth in claim 19, further 
. comprising: 

a power actuator pivotal ly coupled to the ink- 
ing/coating apparatus, the power actuator having a power transfer 
arm which is selectively extendable or retractable; and, 

apparatus coupled to the power transfer ana and to 
the inking/coating apparatus for converting extension or retrac- 
tion movement of the power transfer arm into pivotal movement of 
the inking/coating apparatus relative to the printing unit. 

23. The invention as set forth in claim 19, further 
comprising: 

a bell crank plate having a first end portion 
coupled to the inking/coating apparatus and having a second end 
portion for engaging a stop member; and, 

a stop member secured to the inking/coating 
apparatus for engaging the second end portion of the beU crank 
plate. 

24. The invention as set forth in claim l, wherein the 
inking/coating apparatus comprises: 

an applicator roller having a resilient transfer 

surface. 



1 25. The invention as set forth In claim 1, wherein the 

2 applicator roller Is supported for engagement with a plate on the 

3 plate cylinder in the operative position, the applicator roller 
comprising an anllox roller having a resilient transfer surface. 

1 26. A printing press having a lithographic printing 

2 _^ unit comprising, in combination: 

3 =2 * plate cylinder having a waterless printing plate 

4 mounted thereon, the waterless printing plate having non- image 

5 \j\ surface areas which are oleophobic and hydrophobic, and having 

6 image surface areas which are oleophilic and hydrophlllc; 

m * blanket cylinder having an ink or coating 

8 =^ receptive. blanket disposed in ink or coating transfer engagement 

9 J with the waterless printing plate for receiving printing ink or 

10 U coating material from the image surface areas of the waterless 

11 ^ printing plate; 

U an Impression cylinder disposed adjacent the 

13 blanket cylinder thereby forming a nip between the blanket and the 

14 impression cylinder wherein printing ink or coating material can 

15 be transferred from the blanket to a substrate as the substrate is 

16 transferred through the nip; 

inking/ coating apparatus movably coupled to the 

18 printing unit for movement to an on-lmpresslon operative position 

19 and to an of f- impression retracted position; and, 

^° inking/ coating apparatus including applicator 

21 means for applying aqueous or f lexographic ink or coating material 

22 to the waterless printing plate mounted on the plate cylinder or 
to a blanket mounted on the blanket cylinder, either separately or 
simultaneously, when the inking/coating apparatus is in the 
operative position. 
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1 27, A printing press as defined in claim 26 including: 

2 a dryer mounted on the printing unit for discharge 

3 ing heated air onto a freshly printed or coated substrate before 

4 the freshly printed or coated substrate is subsequently printed, 
coated or otherwise processed. 

1 — _ 28. A printing press as defined in claim 27, wherein: 

2 iQ the dryer -is mounted adjacent the' impression 

3 2 cylinder for discharging heated air onto a freshly printed or 

4 coated substrate while the substrate is in contact with the 
N impression cylinder. 

^ .29. A printing press as defined in claim 26, compris- 

2 ing: 

^ * substrate transfer apparatus disposed in an 

4 g interunit position on the press and coupled in sheet transfer 

5 relation with the impression cylinder; 

an interunit dryer disposed adjacent the substrate 
transfer apparatus for discharging heated air onto a freshly 
printed or coated substrate after it has been transferred from the 
printing unit and while it is in contact with the transfer 
cylinder. 



7 



9 



1 30. A printing press as defined in claim 26, compris- 

2 ing: 

a dryer mounted on the printing unit for discharg- 
ing heated air onto a freshly printed or coated substrate; and, 

an extractor coupled to the dryer for extracting 
hot air and moisture vapors from an exposure zone between the 
dryer and the freshly printed or coated substrate. 

1 31. A printing press as defined in any one of claims l, 

2 11, 14, 19 or 26, including: 

^ a supply container for containing a volume of 

4 liquid ink or coating material; 
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5 circulation means coupled between the supply 

6 reservoir and the inking/ coating apparatus for inducing the flow 
of liqiiid ink or coating material from said supply container to 

8 the inking/ coating apparatus and for returning liquid ink or 

9 coating material from the inking/coating apparatus to the supply 
10 container; and, 

heat exchanger means coupled to the circulation 
iO means for maintaining the temperature of the liquid ink or coating 
^ material within a predetermined temperature range. 

2 32. A printing press as set forth in any one of the 

gi Claims 1, 11, 14, 19 or 26, wherein the inking/ coating apparatus 
= comprises: 

\f\ a fountain pan for containing a volume of liquid 

M= ink or coating material; 

^ an applicator roller having a metering surface; 

y= and, 

a pan roller mounted for rotation in the fountain 
pan and coupled to the applicator roller for transferring ink or 
coating material from the fountain pan to the applicator roller. 

33, A printing press as defined in any one of claims i, 
11, 14, 19 or 26, characterized in that: 

a resilient packing is mounted on the blanket . 
cylinder, and a printing plate is mounted on the resilient 
packing. 

34. A printing press as defined in claim 14, further 

including: 

a transfer drum coupled in substrate transfer 
relation with the impression cylinder of a first printing unit and 
in substrate transfer relation with the impression cylinder of a 
second printing unit; 

a first dryer mounted adjacent the impression 
cylinder of the first printing unit for discharging heated air 
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9 onto a freshly printed or coated substrate while the substrate is 

10 in contact with the impression cylinder of the first printing 

11 unit; ' 

12 a second dryer mounted adjacent the transfer drum 

13 for discharging heated air onto a freshly printed or coated 

14 substrate after it has been transferred from the impression 
15^ cylinder of the first printing unit and while it is in contact 

with the transfer cylinder f and, 
17^ a third dryer disposed adjacent the impression 

iStn cylinder of the second printing unit for discharging heated air 
19^ onto a freshly printed or coated substrate after it has been 
20gi transferred from the transfer drum and while it is in contact with 

^ the impression cylinder of the second printing unit. 
■ if] 

1 ^ 35. A printing press as defined in any one of claims 1, 

2 .—^ 11, 14, 19 or 26, wherein the means for applying ink or coating 

3 material comprises: 

4 first cradle means ; 

5 a first reservoir or fountain means mounted on the 

6 first cradle means for containing ink or coating material; 

7 a first applicator roller mounted for rotation on 

8 the first cradle means and disposed for rolling contact with ink 

9 or coating material in the first reservoir or fountain means, the 

10 first applicator roller being engagable with a printing plate on 

11 the plate cylinder; 

^2 second cradle means; 

^3 a second reservoir or fountain means mounted on the 

14 second cradle means for receiving ink or coating material; 

a second applicator roller mounted for rotation on 

16 the second cradle means and disposed for rolling contact with ink 

17 or coating material in the second reservoir or fountain means, the 

18 second applicator roller being engagable with a plate or blanket 
mounted on the blanket cylinder in the operative position. 
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1 36. A printing press as defined in any one of claims 

2 11, 14, 19 or 26, wherein the inking/ coating apparatus is 

3 pivotaily mounted on the printing unit in a position in which the 

4 nip contact point between the applicator roller and a blanket or 

5 plate is offset with respect to a radius line projecting through 

6 the center of the plate cylinder or blanket cylinder to the axis 
^,of rotation of the printing/ coating unit. 

ifn * 

1 37. A printing press as defined in any one of claims 

2 Lnil# 14 « 19 or 26, characterized in that: 

3 '"[^ the applicator roller having first and second 

4 mmetering tremsf er surfaces and a seal band surface disposed 

5 ^between and separating the first and second metering transfer 

6 resurfaces; 

7 the reservoir means having a chamber and a 

8 repartition seal disposed within the chamber, the partition seal 

9 M=dividing the chamber thereby defining a first reservoir chamber 

10 region and a second reservoir chamber region; and, 

11 the partition seal band element being disposed in 
sealing engagement against the seal band of the applicator roller. 

1 38. A printing press as defined in any one of claims 

2 11, 14, 19 or 26, wherein the inking /coating apparatus comprises: 

3 first cradle mezms for supporting a first applica- 

4 tor roller for engagement with a plate or blanket when the 

5 inking/coating apparatus is in the operative position; 

6 second cradle means for supporting a second 

7 applicator roller for engagement with a plate or blanket when the 

8 inking /coating apparatus is in the operative position; 

9 a first applicator roller mounted for rotation on 

10 the first cradle means, the first applicator roller having first 

11 and second fluid metering transfer surfaces and a seal band 

12 separating the first and second fluid metering transfer surfaces; 

13 a second applicator roller mounted for rotation on 

14 the second cradle means, the second applicator roller having first 
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15 and second fluid metering transfer surfaces and a seal band 

16 separating the first and second metering transfer surfaces; 

17 ' first reservoir means for containing a volume of 

18 inJc or coating material, the first reservoir means having first 

19 and second reservoir chambers and a partition seal element 

20 separating the first and second reservoir chambers; 

21 ^ second reservoir means for containing a volume of 

L— i 

22 .0 ink or coating material, the second reservoir means having first 

23 =^ and second reservoir chambers and a partition seal element 

24 separating the first and second reservoir chambers of the second 

25 '2 reservoir means; 

26 gi the first and second reservoir means being coupled 
L ^® first and second applicator rollers, respectively, the 

28 first and second fluid metering transfer surfaces of the first 

29 H= applicator roller being disposed for rolling contact with ink or 

30 g coating material in the first and second reservoir chambers, 

31 M= respectively, of the first reservoir means and the first partition 

32 seal element being disposed in sealing engagement against the seal 

33 band of the first applicator roller in the coupled position; and, 

the first and second fluid metering transfer 

35 surfaces of the second applicator roller being disposed for 

36 rolling contact with ink or coating material in the first and 

37 second reservoir chambers, respectively, of the second reservoir 

38 means and the partition seal element of the second reservoir means 

39 being disposed in sealing engagement with the partition seal band 
of the second applicator roller in the coupled position. 

1 39, A printing press as defined in any one of claims 

2 11, 14, 19 or 26, wherein the inking/coating apparatus comprises: 

3 first cradle means for supporting a first applica- 

4 tor roller for engagement with a plate or blanket when the 

5 inking/coating apparatus is in the operative position; 

^ second cradle means for supporting a second 

7 applicator roller for engagement with a plate or blanket when the 

8 inking/coating apparatus is in the operative position; 
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9 first reservoir neans mounted on the first cradle 

10 means, said first reservoir means having a reservoir chamber for 

11 containing a volume of ink or coating material; 

12 second reservoir means mounted on the second cradle 

13 means, said second reservoir means having a reservoir cham3:>er for 

14 containing a volume of ink or coating material; 

15 ^ a first applicator roller mounted for rotation on 

16 2 the first cradle means, the* first applicator roller having a fluid 

17 UJ metering transfer surface; 

18 in a second applicator roller mounted for rotation on 

19 %J the second cradle means, the second applicator roller having a 

20 ^ fluid metering transfer surface; 

21 s . the first and second applicator rollers being 

22 coupled to the first and second reservoir means, respectively, the 

23 fluid metering transfer surfaces of the first and second applica- 

24 iV tor rollers being disposed for rolling contact with ink or coating 
2^ M material in the reservoir chambers of the first and second 
26 reservoir means, respectively; and, 

2*^ the volumetric capacity of the fluid metering 

28 surface of the first applicator roller being different from the 

29 volumetric capacity of the fluid metering surface of the second 
applicator roller. 

1 4 0. A printing press as defined in any one of claims l, 

2 11, 14, 19 or 26, wherein the means for applying ink or coating 

3 material comprises: 

4 cradle means; 

5 an applicator roller mounted for rotation on the 

6 cradle means, the applicator roller having first and second fluid 

7 metering transfer surfaces and a seal band separating the first 

8 and second metering transfer surfaces; 

9 reservoir means for containing a volume of ink or 
.0 coating material, the reservoir means having first and second 

1 reservoir chambers and a partition seal element separating the 

2 first and second reservoir chambers; 
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13 the applicator roller being coupled to the 

14 reservoir oeans with the first and second fluid metering transfer 

15 surfaces being disposed for rolling contact with the ink or 

16 coating material in the first and second reservoir chambers, 

17 respectively, and the partition seal element being disposed in 

18 sealing engagement against the seal band of the applicator roller 
19^ in the coupled position; and, 

20 iQ the volumettic capacity of the first fluid metering 

21^ transfer surface being different from the volumetric capacity of 

yi the second fluid metering transfer surface. 

1 m 41. A method for rotary offset printing in a rotary 

2 =^ offset press of the type including first and second printing 

3 .J units, the first printing unit having a flexographic printing 

4 H= plate, a blanket, an impression cylinder and applicator means for 

5 g applying aqueous or flexographic printing ink or coating material 

6 M= to the flexographic printing plate and/or to the blanket, 

7 comprising the following steps performed in succession in the 

8 first printing unit: 

9 applying a first spot or overall coating of aqueous 

10 or flexographic printing ink or coating material to the flexo- 

11 graphic printing plate; 

transferring the aqueous or flexographic printing 

13 ink or coating material from the flexographic printing plate to 

14 the blanket; 

applying a second spot or overall film of aqueous 
or flexographic printing ink or layer of coating material to the 
17 blanket; 
18 



15 
16 



19 
20 
21 
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transferring ink or coating material from the 
blanket to a substrate as the substrate is transferred through the 
nip between the blanket and the impression cylinder; and, 

drying the aqueous or flexographic ink or coating 
material on the freshly printed or coated substrate before the 
substrate is printed, coated or otherwise processed on the second 
printing unit. 
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42. A rotary offset printing press of the type 
including first and second printing units, the first printing unit 
comprising: 

a plate cylinder having a flexographic printing 
plate mounted thereon; 

a blanket cylinder having a blanket disposed in ink 
or coating transfer engagement with the flexographic printing 
- plate for receiving aqueous or flexographic printing ink or 
J coating material from the flexographic printing plate; 
=; an impression cylinder disposed adjacent the 

4 blanket cylinder thereby forming a nip between the blanket and the 
: impression cylinder whereby the aqueous or flexographic printing 
ink or coating material can be transferred from the blanket to a 
^ substrate as the substrate is transferred through the nip; 
L inking/ coating apparatus movably coupled to the 

^'printing unit for movement to an on-impression operative position 
^and to an of f- impress ion retracted position; 

the inking/ coating apparatus including container 
means for containing a volume of aqueous or flexographic ink or 
coating material, and an applicator roller coupled to the 
container means for applying the aqueous or flexographic ink or 
coating material to the flexographic printing plate or to the 
blanket when the inking/ coating apparatus is in the on-impression 
operative position; 

the container means having a partition dam dividing 
the container means thereby defining a first container region and 
a second container region; 

the applicator roller having first and second 
transfer surfaces and means separating the first and second 
transfer surfaces; and, 

the first and second transfer surfaces being 
disposed within the first and second container regions for rolling 
contact with aqueous or flexographic printing ink or coating 
material contained within the first and second container regions, 
respectively. 
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1 4 3. A rotary offset printing press as defined in claim 

2 42, wherein: 

3 ' said separating means is an annular seal element 

4 disposed on the applicator roller; and, 

5 the partition dam is disposed in sealing engagement 
against the annular seal element of the applicator roller. 

1 ^ 44. A rotary offset printing press as defined in claim 

2 yj 42, Wherein: 

3 |r| said container means is an open fountain pan; 

^ N said separating means is an annular groove 

5 ^ intersecting the applicator roller thereby separating the first 

6 ^ and second transfer surfaces; and, 
the partition dam is a separator plate mounted on 

8 1=1 the fountain pan between the first and second reservoir regions 
\^ and disposed in the annular groove. 



7 
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45. A printing press as. defined in claim 42, including 
sheet feeding means coupled to the first printing unit for 
consecutively feeding substrates in sheet form into the first 
printing unit. 

46. A printing press as defined in claim 42, including 
web feeding means coupled to the first printing unit for continu- 
ously feeding a substrate in continuous web form into the first 
printing unit. 

47. A printing press as defined in claim 42, wherein: 
said container means is a fountain pan having first 

and second pan sections for containing first and second aqueous or 
flexographic inks or coating materials, respectively; 

said applicator roller having first and second 
transfer surfaces and an annular groove separating said first and 



7 second transfer surfaces; and, 
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8 a pan roller having first and second transfer 

9 surfaces mounted for rotation in the first and second pan 

10 sectioris, respectively, for separately transferring aqueous or 

11 f lexographic ink or "coating material from the first and second pan 

12 sections to the first and second transfer surfaces of the 
applicator roller. 

1 J, 48. A printing press as set forth in claim 42, wherein: 

2 lU said container means is a sealed doctor blade head 

3 having first and second reservoir chambers, said partition dam 

4 s| being mounted on the doctor blade head and separating the first 

5 ^ and second reservoir chambers; 

^ = , the applicator roller comprising a transfer roller 

7 w having first and second transfer surfaces disposed for rolling 

8 Ul contact with the aqueous or f lexographic ink or coating material 

9 in the first and second reservoir chambers, respectively; 

^ the separating means being a seal band formed on 

11 the applicator roller between the first and second transfer 

12 surfaces; and, 

the partition dam being disposed in sealing 
14 engagement with the seal band of the applicator roller in the 
coupled position. 

1 49, A method for rotary offset printing as defined in 

2 claim 41, including the steps: 

3 applying a primer coating of an aqueous or 

4 f lexographic ink or coating material to a substrate in the first 

5 printing unit; 

6 trapping and sealing particulate material such as 

7 dust, lint, anti-offset spray powder and the like under the primer 

8 coating; 

9 drying the primer coating on the substrate before 

10 the substrate is printed or coated on the second printing unit; 

11 and. 
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overprinting the freshly coated substrate in the 
second printing unit. 

50. A method for rotary offset printing as defined in 

claim 41, 

wherein the drying step is performed by directing 
heated air onto the freshly printed or coated substrate while the 
freshly printed or coated substrate is in contact with the 
impression cylinder of the first printing unit. 

51. A method for rotary offset printing as defined in 
claim 41, including the steps: 

transferring the freshly printed or coated 
substrate to an intermediate transfer cylinder disposed between 
the first and second printing units; and, 

drying the freshly printed or coated substrate 
while said substrate is in contact with the intermediate transfer 
cylinder. 

52. A method for rotary offset printing as defined in 
claim 41, wherein: 

the drying step is performed by directing heated 
air onto the freshly printed or coated substrate while the freshly 
printed or coated substrate is in contact with an impression 
cylinder in the second printing unit. 

53. A method for rotary offset printing as defined in 
claim 41, wherein the drying step is performed by directing heated 
air from a dryer onto the freshly printed or coated substrate, and 
including the step: 

extracting hot air, moisture and volatiles from an 
exposure zone between the freshly printed or coated substrate and 
the dryer while the freshly printed or coated substrate is in 
contact with the impression cylinder of the first printing unit. 
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1 54. A method for rotary offset printing as defined in 

2 claim 41, including the steps: 

3 • transferring the freshly printed or coated 

4 substrate to an intermediate transfer cylinder disposed between 

5 the first and second printing units; 

6 directing heated air from a dryer onto the freshly 

7 ^ printed or coated substrate while said substrate is in contact 

8 ,Q with the intermediate transfer cylinder; and, 

9 5=^' extracting hot air, moisture and volatiles from an 

10 \j\ exposure zone between the freshly printed or coated substrate and 

11 N said dryer while the freshly printed or coated substrate is in 
^ contact with the intermediate transfer cylinder. 

1 55. A method for rotary offset printing as defined in 

2 H= claim 41, including the steps: 

3 ~ transferring the freshly printed or coated 

4 M substrate to an impression cylinder on the second printing unit; 

5 directing heated air from a dryer onto the freshly 

6 printed or coated substrate while said substrate is in contact 

7 with the impression cylinder of the second printing unit; and, 

8 extracting hot air, moisture and volatiles from an 

9 exposure zone between the freshly printed or coated substrate and 
10 said dryer while said substrate is in contact with the impression 

cylinder of the second printing unit. 

1 56. A method for providing an uneven printed or coated 

2 layer on a substrate in a rotary oiffset printing press of the type 

3 including a printing unit having a plate cylinder, a flexographic 

4 printing plate mounted on the plate cylinder, a blanket cylinder, 

5 a plate or blanket mounted on the blanket cylinder, an impression 

6 cylinder and applicator means for applying aqueous or flexographic 

7 printing ink or coating material to the flexographic printing 

8 plate and/or to the plate or blanket on the blanket cylinder, 

9 comprising the following steps performed in succession in the 
10 printing unit: 
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12 



applying a first down layer of aqueous or flexo- 
graphic ink or coating material containing relatively coarse 
13 particaes to the flexographic plate; 

transferring the relatively coarse particle 
printing ink or coating material from the flexographic printing 
plate to the plate or blanket on the blanket cylinder; 

applying a second down layer of aqueous or 
flexographic printing ink or coating material containing relative- 
ly fine particles onto the relatively coarse particle printing ink 
20 or coating material; 



14 
15 
16 
17 

19 Id 



21 r 



transferring the coarse and fine particle ink or 

22 I coating material from the blanket or plate on the blanket cylinder 

23 ^ onto a substrate as the substrate is transferred through the nip 

24 g between the blanket cylinder and the impression cylinder; and, 
h drying the freshly printed or coated substrate 
I before the freshly printed or coated substrate is subsequently 
P printed, coated or otherwise processed. 



25 
26 
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57. A method for producing a textured finish on the 
surface of a substrate as set forth in claim 56, wherein the 
coarse and fine particles comprise a metal selected from the group 
including copper, zinc and aluminum. 

58. A method for producing a textured finish on the 
surface of a substrate as set forth in claim 56, wherein the 
coarse and fine particles comprise a non-metallic material 
selected from the group consisting of mica, silicon, stone grit 
and plastic. 



1 
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59. A method for producing a textured finish on the 
surface of a substrate as set forth in clai. ss, wherein the 
coarse and fine particles comprise diverse particulate materials 

respectively. ' 
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60, A method for rotary offset printing in a rotary 
offset press of the type including first and second printing 
units/ the first printing unit having a waterless printing plate 
mounted on a plate cylinder, a flexographic printing plate or a 
blanket mounted on a blanket cylinder, an impression cylinder, an 
inking roller train transferring waterless printing ink to the 
waterless printing plate, and applicator means for applying 
8 I aqueous or flexographic. pointing ink or coating material to the 
9UJ flexographic printing plate or blanket on the blanket cylinder, 

10 J comprising the following steps performed in succession in the 

11 sj first printing unit: 

% applying a film or layer of waterless printing ink 

13 onto the waterless printing plate mounted on the plate cylinder; 
5 transferring the waterless printing ink from the 

15 y waterless printing plate to a blanket or flexographic printing 

16 plate mounted on the blanket cylinder; 
applying a film or layer of aqueous or flexographic 

printing ink or coating material over the waterless printing ink 
on a blanket or flexographic printing plate mounted on the blanket 
20 cylinder; 

transferring ink or coating material from the plate 
or blanket mounted on the blanket cylinder onto a substrate as the 
substrate is transferred through the nip between the flexographic 
printing plate or blanket and the impression cylinder; and, 

drying the ink or coating material on the freshly 
printed or coated substrate before the substrate is printed, 
coated or otherwise processed on the second printing unit. 

61. In a printing press of the type including a rotary 
Offset printing unit, the improvement comprising: 

a plate cylinder mounted* on the printing unit, the 
Plate cylinder having a waterless printing plate mounted thereon; 

an inking roller train mounted on the printing unit 
and coupled to the waterless printing plate for transferring 
waterless printing ink to the waterless printing plate; 
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a blanket cylinder having an ink or coating 
material receptive blanket or relief plate disposed in ink or 
coating transfer engagement with the waterless printing plate for 
receiving waterless printing ink from the waterless printing 
12 plate; 

applicator means mounted on the printing unit and 
coupled to the blanket or the relief plate of the printing unit 
for transferring aqueous or f lexographic printing ifik or coating 
material over the waterless printing ink on the blanket or the 



9 
10 
11 
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15 
16 



17 pi relief plate; and, 

in 

18 ^! 



an impression cylinder disposed adjacent the 

19 I blanket cylinder thereby forming a nip between the blanket or 

20 relief plate and the impression cylinder whereby printing ink or 

21 p coating material can be transferred from the blanket or relief 

22 ^ plate to a substrate as the substrate is transferred through the 

1 62. A printing press as defined in claim 61, the 

2 printing press including a second printing unit, further includ- 

3 ing: 

^ a dryer mounted on the printing unit for discharg- 

5 ing heated air onto a freshly printed or coated substrate before 

6 the freshly printed or coated substrate is printed, coated or 
otherwise processed on the second printing unit. 

1 63. A printing press as defined in claim 61, including: 

2 a dryer mounted adjacent the impression cylinder of 

3 the first printing unit for discharging heated air onto a freshly 

4 printed or coated substrate while the substrate is in contact with 
the impression cylinder of the printing unit. 



1 



64. A printing press as defined in claim 61, compris- 
2 ing: 
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3 a transfer cylinder disposed in an interunit 

4 position on the press and coupled in substrate transfer relation 

5 with the impression cylinder of the printing unit; 

6 a dryer disposed adjacent the transfer cylinder for 

7 discharging heated air onto a freshly printed or coated substrate 

8 after it has been transferred from the printing unit and while it 
is in contact with the transfer cylinder. 

^ 65. A printing press as defined in claim 61, comprls- 

2M= ing: 

^Sj * mounted on the printing unit for discharg- 

4.^ ing heated air onto a freshly printed or coated substrate; and, 

, extractor coupled to the dryer for extracting 

6p hot air and moisture vapors from an exposure zone between the 
dryer and the freshly printed or coated substrate. 



1 U 

2 ^ 



66. A printing press as defined in claim 61, the 
printing press including a second printing unit, and the second 
printing unit having an impression cylinder, further including: 

a transfer drum coupled in sheet transfer relation 
with the impression cylinder of the first printing unit and in 
substrate transfer relation with the impression cylinder of the 
second printing unit; 

a first dryer mounted adjacent the inpression 
cylinder of the first printing unit for discharging heated air 
onto a freshly printed or coated substrate while the substrate is 
in contact with the impression cylinder of the first printing 



unit; 



a second dryer mounted adjacent the transfer drum 
for discharging heated air onto a freshly printed or coated 
substrate after it has been transferred from the impression 
cylinder of the first printing unit and while it is in contact 
with the transfer drum; and, 

a third dryer disposed adjacent the impression 
cylinder of the second printing unit for discharging heated air 
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onto a freshly printed or coated substrate after it has been 
transferred from the transfer drum and while it is in contact with 
the impression cylinder of the second printing unit. 

67. A rotary offset printing press of the type 
including first and second consecutive printing units, wherein the 
second printing unit is a lithographic printing unit having a 
lithographic printing plate, a dampener for transferring dampening 
solution to the lithographic printing plate, and an inXing roller 
train for transferring lithographic printing ink to the litho- 
J graphic plate, characterized in that the first printing unit 
comprising: 

a plate cylinder having a flexographic printing 
J plate mounted thereon; 

a blanket cylinder having a blanket or relief plate 
j disposed in ink or coating transfer engagement with the f lexo- 
^ graphic printing plate for receiving aqueous or flexographic 

printing ink or coating material from the flexographic printing 

plate; 

applicator means mounted on the press and coupled 
to the blanket or relief plate for applying aqueous or flexo- 
graphic printing ink or coating material over the aqueous or 
flexographic printing ink or coating material on the blanket or 
the relief plate; and, 

an impression cylinder disposed adjacent the 
blanket cylinder thereby forming a nip between the blanket or 
relief plate and the impression cylinder whereby printing ink or 
coating material can be transferred from the blanket or relief 
plate to a substrate as the substrate is transferred through the 
nip; 

wherein the printing press further includes: 
transfer cylinder means mounted on the printing 
press and coupled in substrate transfer relation with the 
impression cylinder of the first printing unit and with the 
impression cylinder of the second printing unit; and. 
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32 dryer means mounted on the printing press for 

33 discharging heated air onto a freshly printed or coated substrate 

34 before it is printed, coated or otherwise processed on the second 
printing unit, 

1 68. A printing press as defined in claim 67, wherein: 

dryer means include a dryer mounted adjacent 
the impression cylinder of , the first printing unit for discharging 
4uj heated air onto a freshly printed or coated substrate while the 
substrate is in contact with the impression cylinder of the first 
printing unit. 



5^ 

if 



^= * printing press as defined in claim 67, wherein: 

^^^^ include an interunit dryer is 

3 disposed adjacent the transfer cylinder means for discharging 

4 RJ heated air onto a freshly printed or coated substrate after it has 

5 p been transferred from the first printing unit and while it is in 

contact with the transfer cylinder, means. 

1 70. A printing press as defined in claim 67, including: 

2 an extractor coupled to the dryer means for 

3 extracting hot air and moisture vapors from an exposure zone 

4 between the dryer means and the freshly printed or coated 
substrate . 



71. A printing press as defined in claim 67, wherein: 
said transfer cylinder me^ns include a transfer 
drum is coupled in substrate transfer relation with the impression 
cylinder of the first printing unit and in substrate transfer 
relation with the impression cylinder of the second printing unit; 
said dryer means include: 

a first dryer mounted on the press adjacent the 

8 impression cylinder of the first printing unit for discharging 

9 heated air onto a freshly printed or coated substrate while the 
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10 substrate is in contact with the impression cylinder of the first 

11 printing unit; 

12 ' a second dryer mounted on the press adjacent the 

13 transfer drum for discharging heated air onto a freshly printed or 

14 coated substrate after it has been transferred from the impression 

15 cylinder of the first printing unit and while it is in contact 

16 with the transfer drum; and, 

1*^^ a third dryer mounted on the press "adjacent the 

I8yj impression cylinder of the second printing unit for discharging 

19f^ heated air onto a freshly printed or coated substrate after it has 

y 

2orj been transferred from the transfer drum and while it is in contact 
with the impression cylinder of the second printing unit. 

72. A rotary offset printing press having a printing 
2*-; unit comprising: 

^ W * plate cylinder having a waterless printing plate 

4 =^ mounted thereon; 

5 inJcing/ coating apparatus coupled to the waterless 

6 printing plate for transferring aqueous or f lexographic printing 

7 inX or coating material onto the waterless printing plate; 

8 a blanket cylinder having an ink or coating 

9 receptive blanket or relief plate disposed in ink or coating 
transfer engagement with the waterless printing plate for 
receiving aqueous or f lexographic .printing ink or coating material 

12 from the waterless printing plate; 

*" impression cylinder disposed adjacent the 
blanket cylinder thereby forming a nip between the blanket or 
relief plate and the impression cylinder whereby aqueous or 
f lexographic printing ink or coating material can be transferred 
from the blanket or relief plate to a substrate as the substrate 
18 is transferred through the nip; 

* supply container for containing a volume of 
aqueous or flexographic ink or coating material; 

circulation means coupled between the supply 
container and the inking/coating apparatus for inducing the flow 
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23 of aqueous or flexographic ink or coating material from the supply 

24 container to the inking /coating apparatus and for returning ink or 

25 coating material from the inking/ coating apparatus to the supply 

26 container; and, 

27 heat exchanger means coupled to the circulation 

28 means for maintaining the temperature of the aqueous or flexo- 

29 ^ graphic ink or coating material within a predetermined temperature 

range. 



y I 



73. A method for printing or coating a substrate in a 

2 sj rotary offset printing press of the type including a printing unit 

3 ^ having a plate cylinder, a flexographic printing plate mounted on 

4 I the plate. cylinder, a blanket cylinder, a plate or blanket mounted 

5 Qon the blanket cylinder, an impression cylinder, and ink- 
« ^ing/coating apparatus for applying flexographic or aqueous 

7 J printing ink or coating material to the flexographic printing 

8 ^plate and/or to the plate or blanket on the blanket cylinder, 

9 comprising the following steps: 

^° applying a first down film or layer of flexographic 

11 or aqueous printing ink or coating material to the flexographic 

12 printing plate; 

transferring printing ink or coating material from 

14 the flexographic printing plate to the plate or blanket on the 

15 blanket cylinder; 

applying a second down film or layer of aqueous or 

17 flexographic printing ink or coating material over the first down 

18 film or layer on the plate or blanket on the blanket cylinder; 
transferring ink or coating material from the 

blanket or plate on the blanket cylinder onto a substrate as the 
substrate is transferred through the nip between the blanket 
22 cylinder and the impression cylinder; and, 

drying the freshly printed or coated substrate 
before the substrate is subsequently printed, coated or otherwise 
processed. 



19 
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74. A method of printing or coating a sxibstrate in a 
rotary offset printing press as set forth in clain 73, wherein the 
printing unit is the last printing unit of the rotary offset 
printing press and a delivery cylinder is mounted on the last 
printing unit for transferring the freshly printed substrate along 
a substrate travel path, including the steps : 

modifying the delivery cylinder by mounting a plate 
or blanket on the delivery* cylinder; 

transferring ink or coating material to the plate 
or blanket on the modified delivery cylinder; and 

transferring a third down film or layer of aqueous 
or f lexographic printing ink or coating material from the plate or 
blanket oyer the second dovm film or layer simultaneously while 
the freshly printed or coated substrate is on the last impression 
cylinder of the last printing unit. 

75. A printing press having a last printing unit 
comprising, in combination: 

a plate cylinder having a printing plate mounted 

thereon; 

a blanket cylinder having a blanket disposed in 
inking or coating transfer engagement with the printing plate; 

an impression cylinder disposed adjacent the 
blanket cylinder thereby forming a nip between the blanket 
cylinder and the impression cylinder wherein printing ink or 
coating material can be transferred from the blanket onto a 
substrate as the substrate is transferred through the nip; 

a first inking/coating apparatus disposed on the 
dampener side of the last printing unit and movably coupled to the 
last printing unit for movement to an on-impression operative 
position and to an of f -impress ion retracted position; 

the first inking/coating apparatus including 
applicator means for applying ink or coating material to the 
printing plate mounted on the plate cylinder or to a plate or 
blanket mounted on the blanket cylinder, either separately or 
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20 simultaneously, when the first inking/coating apparatus is in the 

21 operative position; 

22 ' an inking/ coating cylinder mounted on the last 

23 printing unit; 

24 a plate or blanket mounted on the inking/ coating 

25 cylinder for printing ink or coating material onto a freshly 

26 _ printed or coated substrate while the substrate is on the 

ri 

27 2 impression cylinder of the* last printing unit; and, ' 

28 yj a second inking /coating apparatus mounted on the 

29 j^^ delivery side of the last printing unit, the second inking/ coating 

30 apparatus including applicator means for transferring ink or 

- ri 

31 ^ coating material to the plate or blanket on the inking/ coating 
^ cylinder.^ 

^ M: 76. A printing press as set forth in claim 75, 

2 py comprising: 

^ a vacuum-assisted substrate transfer apparatus 

4 mounted adjacent the inking/ coating cylinder for separating the 

5 freshly overprinted or overcoated substrate from the plate or 

6 blanket as the substrate transfers through the nip between the 
plate or blanket and the last impression cylinder, 

1 77. A method for printing or coating a substrate on the 

2 last printing unit of a rotary offset printing press of the type 

3 including a plate cylinder, a printing plate mounted on the plate 

4 cylinder, a blanket cylinder, a plate or blanket mounted on the 

5 blanket cylinder, an impression cylinder, inking/coating apparatus 

6 for applying printing ink or coating material simultaneously or 

7 separately to the flexographic printing plate and/or to the plate 

8 or blanket on the blanket cylinder, and including an ink- 

9 ing/coating cylinder mounted adjacent the last printing unit for 
printing a film of ink or layer of coating material over a freshly 

11 printed substrate, comprising the steps: 

applying a first down film of printing ink or layer 
of coating material to the printing plate; 



10 
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transferring printing ink or coating material from 
the printing plate to a plate or blanket on the blanket cylinder; 

applying a second down film of printing ink or 
layer of coating material over the first down film or layer on the 
plate or blanket on the blanket cylinder; 

transferring ink or coating material from the 
blanket or plate on the blanket cylinder onto a substrate as the 
substrate is transferred' through the nip between the blanket 
cylinder and the impression cylinder; and 

simultaneously printing a third down film of 
printing ink or layer of coating material over the second down 
film of ink or layer of coating material while the second down 
film or layer is being printed or coated on the last impression 
cylinder. 



tion: 



78. Inking/coating apparatus comprising, in combina- 



an applicator head having first and second side 
support members; 

an upper cradle assembly disposed on the first and 
second side support members, respectively, and a lower cradle 
assembly disposed on the first and second side support members, 
respectively; 

a first applicator roller mounted for rotation on 
the upper cradle assembly for applying ink or coating material to 
a plate mounted on the plate cylinder when the inking/coating 
apparatus is in the operative position; and, 

a second applicator roller mounted for rotation on 
the lower cradle assembly for applying ink or coating material to 
a plate or a blanket mounted on the blanket cylinder when the 
inking/coating apparatus is in the operative position. 

79. In a printing press of the type having first and 
second side frame members forcing a printing unit on which a plate 



3 cylinder, a blanket cylinder and an impression cylinder are 

4 supported for rotation, the improvement comprising: 

5 ' inking/coating apparatus movably coupled to the 

6 printing unit for movement to an on- impression operative position 

7 and to an of f -impression retracted position; 

B upper cradle means mounted on the inking /coating 

9 apparatus for supporting a first applicator roller for engagement 

10 with a plate or blanket -on the plate cylinder wlren the ink- 

11 hj ing/coating apparatus is in the operative position; 

12 lower cradle means mounted on the inking /coating 

13 SJ apparatus for supporting a second applicator roller for engagement 

14 ^ with a plate or blanket on the blanket cylinder when the ink- 
Li I 

15 r ing/coating apparatus is in the operative position; and, 

16 Q the inking/coating apparatus including first and 

17 rV second applicator rollers mounted on the upper and lower cradle 

18 ry means, respectively, for applying ink or coating material to a 

P^*^® mounted on the plate cylinder, or to a plate or blanket 

20 mounted on the blanket cylinder, either separately or simulta- 

21 neously when the inking/ coating apparatus is in the operative 
position. 

1 80. The improvement as set forth in claim 79, includ- 

2 ing: 

3 a first reservoir or fountain pan mounted on the 

4 upper cradle means; 

5 the first applicator roller being disposed for 

6 rolling contact with ink or coating material in the first 

7 reservoir or fountain pan; 

® a second reservoir or fountain pan mounted on the 

9 lower cradle means; 

^° the second applicator roller being disposed for 

11 rolling contact with ink or coating material in the second 

12 reservoir or fountain pan; and. 
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power transfer neans coupled to the first and 
second applicator rollers for rotating said applicator rollers 
simultaneously. 
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"RETRACTABLE PRINTING /COATING UNIT OPERABLE ON THE PLATE 
AND BLANKET CYLINDERS SIMULTANEOUSLY FROM THE DAMPENER 
SIDE OF THE FIRST PRINTING UNIT OR ANY CONSECUTIVE 
PRINTING UNIT OF ANY ROTARY OFFSET PRINTING PRESS" 

Abstract of the PlselosurP 

1 A retractable in-line inking/ coating apparatus can apply 

2 either spot or overall inking/ coating material to a plate and/or 

3 ^ a blanket on the first printing unit or on any consecutive 

4 2 printing unit of any rotary offset printing press. The ink- 

5 y ing/coating apparatus is pivotally mounted within the conventional 

6 J dampener space of any lithographic printing unit. The aqueous 

7 N.J component of the flexographic printing ink or aqueous coating 

8 g material is evaporated and dried by high velocity, hot air dryers 

9 , and high .performance heat and moisture eictractors so that the 

10 U aqueous or flexographic ink or coating material on a freshly 

11 p; printed or coated sheet is dry and can be dry-trapped on the next 

12 m printing unit. The inking/ coating apparatus includes dual cradles 
P that support first and second applicator rollers so that the ink- 
ing/coating apparatus can apply a double bump of aque- 
ous/f lexographic or UV-curable printing ink or coating material to 
a plate on the plate cylinder, while simultaneously applying 
aqueous, flexographic or UV-curablc printing ink or coating 
material to a plate or a blanket on the blanket cylinder, and 
thereafter onto a sheet as the sheet is transferred through the 
nip between the blanket cylinder and the impression cylinder. A 
triple bump- is printed or coated on the last printing unit with 
the aid of an impression cylinder inking/coating unit. 
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This invention relates generally to sheet-fed or web- 
fed, rotary offset lithographic printing presses, and more 
particularly, to a nev and improved inking/coating apparatus for 
the in-line application of aqueous cr flexographic printing inks, 
primer or protective/decorative coatingy applied simultaneous! v to 
the plate a-id blanket of the firct or any consecutive printing 
unit of any lithographic printing press. 

Background of the Invention 

Conventional sheet-fed, rotary offset printing presses 
typically include one or more printing units through which 
individual sheets are fed and printed. After the last printing 
unit, freshly printed sheets are transferred by a delivery 
conveyor to the delivery end of the prers where the freshly 
printed and/or coated sheets are collected and stacked uniformly. 
In a typical sheec-fed, rotary offset printing press such as the 
Heidelberg Speedmaster line of presses, the delivery conveyor 
includes a pair of endless chains carrying gripper bars with 



1 gripper fingers which grip and pull freshly printed sheets from 

2 the last impression cylinder and convey the sheets to the sheet 

3 delivery stacker. 

4 Since the inks used with sheet fed rotary offset 

5 printing presses are typically wet and taOcy, special precautions 

6 must be taken to prevent marking and smearing of the freshly 

7 printed or coated sheets as the sheets are transferred from one 

8 printing unit to another. The printed ink on the surface of the 

9 sheet dries relatively slowly and is easily smeared during subse- 

10 quent transfer between printing units. Marking, smearing and 

11 smudging can be prevented by a vacuum assisted sheet transfer 

12 apparatus as described in the following U.S. Patents: 5,113,255; 

13 5,127,329; 5,205,217; 5,228,391; 5,243,909; and 5,419,254, all to 

14 Howard M. DeMoore, co- inventor, and manufactured and sold by 

15 Printing Research, Inc. of Dallas, Texas, U.S.A. under its 

16 trademark BACVACT". 

17 In some printing jobs, offsetting xs prevented by 

18 applying a protective and/or decorative coating material over all 

19 or a portion of the freshly printed sheets. Some coatings are 

20 formed of a UV-curable or water-dispersed resin applied as a 

21 liquid solution over the freshly printed sheets to protect the ink 

22 from offsetting or set-off and improve the appearance of the 

23 freshly print sheets. Such coatings are particularly desirable 

24 when decorative or protective finishes are applied in the printing 

25 of posters, record jackets, brochures, magazines*, folding cartons 

26 and the like. 

27 Degcription of the Prior Art 

28 Various arrangements have been made for applying the 

29 coating as an in-line printing operation by using the last 

30 printing unit of the press as the coating applic?.tion unit. For 

31 example, U.S. Patents 4,270,483; 4,685,414; and 4,779,557 disclose 

32 coating apparatus which can be moved into position to permit the 

33 blanket cylinder of the last printing unit of a printing press to 

34 be used to apply a coating material over the freshly printed 
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sheets. In U.S. Patent 4,841,903 (Bird) there are disclosed 
coating apparatus vhich can be selectively moved between the plate 
cylinder or the blanket cylinder of the last printing unit of the 
press so the last printing unit can only be used for coating 
purposes. However, when coating apparatus of -these types are 
being used, the last printing unit cannot be used to print ink to 
the sheets, but rather can only be used for the coating operation. 
Thus, while coating with this type of in-line coating apparatus, 
the printing press loses the capability of printing on the last 
printing unit as it is converted to a coating unit. 

The coater of U.S. Patent 5,107,790 (Sliker et al) is 
retractable along an inclined rail for extending and retracting a 
coater head into engagement with a blanket on the blanket 
cylinder. Because of its size, the rail-retractable coater can 
only be installed between the last printing unit of the press and 
the delivery sheet stacker, and cannot be used for j.nterunit 
coating. The coater of U.S. Patent 4,615,293 (Jahn) provides tvo 
separate, independent coaters located on the dampener side of a 
converted printing unit for applying lacquer to a plate and to a 
rxibber blanket. Consequently, althou;^h a plate and blanket are 
provided, the coating unit of Jahn's press is restricted to a 
dedicated coating operation only. 

Proposals have been made for overcoming the loss of a 
printing unit when in-line coating is used, for example as set 
forth in U.S. Patent 5,176,077 to Howard W. OeKoore (co- inventor 
and assignee) , which discloses a coa':ing apparatus having an 
applicator roller positioned to apply the coating material to the 
freshly printed sheet while the sheet is still on the last 
impression cylinder of the press. This allows the last printing 
unit to print and coat simultaneously, so that no loss of printing 
unit capability results. 

Some conventional coaters are rail-mounted and occupy a 
large amount of press space and reduce access to the press. 
Elaborate equipment is needed for retracting such coaters from the 
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operative coating position to the inoperative position, which 
reduces access to the printing unit. 

Accordingly, there is a need for an in-line ink- 
ing/coating apparatus which does not result in th«* loss of a 
printing unit, does not extend the length of the press, and which 
can print and coat aqueous and flexographic inlcs and coating 
materials simultaneously onto the plate and blanket on any litho* 
graphic printing unit of any lithographic printing press, 
including the first printing unit. 

Objects of the Invention 

Accordingly, a general object of the present invention 
is to provide improved inking/ coating apparatus which is capable 
cf selectively applying ink or coating material to a plate on a 
plate cylinder or ink or coating material to a plate or blanket on 
a blanket cy lino jr. 

A specific object of the present invention is to provide 
improved inking/coating apparatus of the characcer described which 
is extendable into inking/coating engagement with either a plate 
on plate cylinder or to a plate or blanket on a blanket 
cylinder, 

A related object of the present invention is to provide 
improved inking/ coating apparatus of the character described which 
is capable of being mounted on any lithographic printing unit of 
the press and does not interfere with operator access to the plate 
cylinder, blanket cylinder, or adjacent printing units. 

Another object of the present invention is to provide 
improved inking/ coating apparatus of the character described, 
which can be moved from an operative inking/ coating engagement 
position adjacent to a plate cylinder or a blanket cylinder to a 
non-operative, retracted position. 

Still another object of the present invention is to 
provide improved inking/coating apparatus of the character 
described, which can be used for applying aqueous, flexographic 
and ultra-violet curable inks and/or coatings in combinatior. with 



lithographic, fle^ographic and waterlass printing processes on any 
rotary offset printing press. 

A related object of the present invention is to provide 
improved inking/ coating apparatus of the character described, 
which is capable of applying aqueous or flexographic ink or 
coating material on one printing unit, for example the first 
printing unit, and dr^'ing the ink or coating material before it is 
printed or coated on the next printing unit so that it can be 
overprinted or overcoated immediately on the next printing unit 
with watei-less, aqueous, flexographic or lithographic inks or 
coating materials. 

Yet another object of the present invention is to 
provide improved inking/coating apparatus for use or a multiple 
color rotary offset printing press that can apply irJc or coating 
material separately and/or simultaneously to the plate and/or 
blanket of a printing unit of the press from a single operative 
position, and from a single inking/ coating apparatus. 

A related object of the present invention is to provide 
improved inking/ coating apparatus of the character de-.cribed, in 
which virtually no printing unit adjustment or alteration is 
required when the inking/ceating apparatus is converted fron plate 
to blanket printing or coating and vice versa. 

Another object of the present invention is to provide 
improved inking/ coating apparatus that can be operably mounted in 
the dampener space of any lithographic printing unit for ink- 
ing/coating engagement with either a plate on a plate cylinder or 
a plate or blanket on a blanket cylinder, and which does not 
interfere with operator movement or activities in the interunit 
space between printing units. 

Sammarv of the Tny^ntlnn 

The foregoing objects are achieved by a retractable, in- 
line inking/coating apparatus which is mounted on the dampener 
side of any printing unit of a rotary offset press for movement 
betveen an operative (on-impression) inking/coating position and 
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1 a retracted, disengaged (of f-impression) position. The inJc- 

2 ing/coating apparatus includes an applicator roller which is 

3 Bovable into and out of engagement with a plate on a plate 

4 cylinder or a blanJcet on a blanket cylinder. The inking/coating 

5 applicator head is pivotally coupled to a printing unit by pivot 

6 pins which are mounted on the press side framets in the traditional 

7 danpener space of the printing unit in parallel alignment with the 
9 plate cylinder and the blanket cylinder. This dampener space 
9 mounting arrangement allows the inking/ coating unit to be 

10 installed between any adjacent printing units on the press. 

J 3^ In the preferred embodiment, the applicator head 

12 includes vertically spaced pairs of cradle members with one cradle 

13 pair being adapted for supporting an inking/coating applicator 

14 roller in alignment with a plate cylinder, and the other cradle 

15 pair supporting an inking/coating applicator roller in alignment 

16 with the blanket cylinder, respectively, when the applicator head 

17 is in the operative position. Because of the pivotal support 

18 provided by the pivot pins, the applicator head can be extended 

19 and retracted within the limited space available in the tradition- 

20 al dampener space, without restricting operator access to the 

21 printing unit cylinders and without causing j printing unit to 

22 lose its printing capability. 

23 When the inking/coating apparatus is used in combination 

24 with a flexographic printing plate and aqueous or f lexographic ink 
23 or coating material, the water component of the aqueous or 

26 flexographic ink or coating material on the freshly printed or 

27 coated sheet is evaporated and dried by a high velocity, hot air 

28 interunit dryer and a high volume heat and moisture extractor 

29 assembly so that the freshly printed ink or coating material is 

30 dry before the sheet is printed or coated on the next printing 

31 unit. This quick drying process permits a base layer or film of 

32 ink, for example opaque white or mecallic (gold, silver or other 

33 mptallics) ink to be printed on the first printing unit, and then 

34 overprinted on the next printing unit without back-trapping or dot 

35 gain. 
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The construction and operation of the present invention 
vill be understood from the folloving detailed description taken 
in conjunction with the accompanying drawings which disclose, by 
way of example, the principles and advantages of the present 
invention. 



6 Brief Description of the Drawings 

7 FIGURE 1 is a perspective view of a sheet fed, rotary 

8 offset printing press having inXing/coating apparatus esibodying 

9 the present invention; 

10 FIGURE 2 is a simplified perspective view of the single 

11 head, dual cradle inking/ coating apparatus of the present 

12 invention; 

13 FIGURE 3 is a schematic side elevational view of the 

14 printing press of Figure 1 having single head, dual cradle ink- 

15 ing/coating apparatus installed in the traditional dampener 

16 position of the first, second and last printing units; 

17 FIGURE 4 is a simplified side elevational view showing 

18 the single head, dual cradle inking/coating apparatus in the 

19 operative inking/coating position for simultaneously printing or 

20 the printing plate and blanket on the fourth printing unit; 

21 FIGURE 5 is a simplified side elevational view showing 

22 the single head, . dual cradle inking/coating apparatus in the 

23 operative position for spot or overall inking or coating on the 

24 blanket of the f^rst printing unit, and showint," the dual cradle 

25 inking/ coating apparatus in the operative position for spot or 

26 overall inking or coating on the printing plate of the second 

27 printing unit; 

28 FIGURE 6 is a simplified side elevational view of the 

29 single head, dual cradle inking/coating apparatus of FIGURE 4 and 

30 FIGURE 5, partially broken away, showing the single head, dual 

31 cradle inking/ coating apparatus in the operative coating position 

32 and having a sealed doctor blade reservoir assembly for spot or 

33 overall coating on the blanket; 




1 FIGURE 7 is a schematic view shoving a heat exchanger 

2 and pump assembly connected to the single head, dual cradle 

3 inking/coating apparatus for circulating ♦■.emperature controlled 

4 ink or coating material to the inking/ coating apparatus; 

5 FIGimE 8 is a side elevational view, partially broken 

6 avay, and similar to FIGURE 6 which illustrates an alternative 

7 coating head arrangeaent; 

9 FIGURE 9 is a simplified elevational view of a printing 

9 unit which illustrates pivotal coupling of the inking/coating 

IC apparatus on the printing unit side frame members; 

11 FIGURE 10 is a view similar to FIGURE 2 in which a pair 

O 12 of split applicator rollers are mounted in the upper cradle and 

."i 13 lower cradle, respectively; 

H= 14 FIGURE 11 is a side elevational % iew of a split applica- 

^1 15 tor roller; 

=Q 16 FIGURE 12 is a perspective view of a doctor blade 

J 17 reservoir which is centrally partitioned by a seal element; 

LJ 18 FIGURE 13 is a sectional view showing sealing engagement 

rV 19 of the split applicator roller against the partition seal element 

rU 20 of FIGURE 12; 

rT 21 FIGURE 14 is a view similar to FIGURE 8 which illus- 

22 trates an alternative inkin ./coating embodiment; 

23 FIGURE IS is a simplified side elevational view of a 

24 substrate which has a bronzed- like finish which is applied by 

25 simultaneous operation of the dual applicator roller embodiment of 

26 FIGURE 14; 

27 FIGURE 16 is a side elevational view, partly in section, 

28 of a pan roller having separate transfer surfaces mounted on a 

29 split fountain pan; 

30 FIGURE 17 is a simplified side elevational view of the 

31 dual cradle inking/coating apparatus, partially broken away, which 

32 illustrates an alternative inking/ coating head apparatus featuring 

33 a single doctor blade assembly, anilox applicator roller mounted 

34 on the lower cradle; and 
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FIGURE 18 is a side elevational view, partly in section, 
of a single doctor blade anilox applicator roller assembly having 
separate transfer surfaces, and a split fountain pan having 
separate fountain conpartmcnts , with the separate fountain 
compartments being supplied with different inks or coating 
materials from separate off-press sources. 

nfttailed D escription of the Preferred Embodiments 

As used herein, the t^jrm "processed" refer--- to printing 
and coating methods which can be applied -o either siae of a 
substrate, including the application of lithographic, waterless, 
UV-curable, aqueous and flexographic inks and/ or coatings. The 
term "substrate" refers to sheet and web material. Also, as used 
herein, the term "waterless printing plate" refers to a printing 
plate having image areas and non- image areas which are oleophilic 
and oleophobic, respectively. "Waterless printing ink" refers to 
an oil-based ink which does not contain a si-jnificant aqueous 
component. "Flexographic plate" refers to a flexible printing 
plate having a relief surface which is wettable by flexographic 
ink or coating material. "Flexographic printing ink or coating 
material** refers to an ink or coating material having a base 
constituent of either water, solvent or UV-curable liquid, "liv- 
cxirable lithographic printing ink and coating material" refers to 
oil-based printing inks and coating materials that can be cured 
(dried) photomechanical ly by exposure to ultraviolet radiation, 
and that have a semi-paste or gel-like consistency. "Aqueous 
printing ink or coating material" refers to an ink or coating 
material that predominantly contains water as a solvent, diluent 
or vehicle. A "relief plate" refers to a printing plate having 
image areas which are raised relative to non- image areas which are 
recessed. 

As shown in the exemplary drawings, the present 
invention is embodied in a new and improved in-line inking/ coating 
apparatus, herein generally designated 10, for applying aqueous, 
flexographic or UV-curable inks or protective and /or decorative 



1 coatings to sheets or webs printed in e sheet- fed or web-fed, 

2 rotary offset printing press, herein generally designated 12. in 

3 this instance, shown in FIGURE 1, the inking/ coating apparatus 

4 10 is installed in a four xinit rotary offset printing press 12, 

5 such as that manufactured by Heidelberger Druckmaschii.an AG of 

6 Germany under its designation Heidelberg Speedmaster SM102 (40", 

7 102cm) . 

8 The press 12 includes a press frame 14 coupled at one 

9 end, aerein the right end, to a sheet feeder 16 from which sheets, 

10 herein designated S, are individually and sequentially fed into 

11 the press, and at the opposite end, with a sheet delivery stacker 

12 20 in which the freshly printed sheets are collected and stacked. 

13 Interposed between the sheet feeder 16 and the sheet delivery 

14 stacker 20 are four substantially identical sheet printing units 

15 22, 24, 26 and 28 which can print four different colors onto the 

16 sheets as they are transferred through the press 12. The printing 

17 units are housed within printing towers Tl, T2, T3 and T4 formed 

18 by side frame members 14, 15. Each printing tower has a delivery 

19 side 25 and a dampener side 27. A dampener space 29 is partially 

20 enclosed by the side frames on +-he dampener side of the printing 

21 -unit. 

22 As illustrated, the printing units 22, 24, 26 and 28 are 

23 substantially identical and of conventional design. The firi.t 

24 printing unit 22 includes an in-feed transfer cylinder 30, a plate 

25 cylinder 32, a blanket cylinder 34 and an impression cylinder 36, 

26 all supported for rotation in parallel alignment between the press 

27 aide frames 14, 15 which define printing unit towers Tl, T2, T3 

28 and T4 . Each of the first three printing units 22, 24 and 26 have 

29 a transfer cylinder 38 disposed to transfer the freshly printed 

30 sheets from the adjacent impression cylinder and transfer the 

31 freshly printed sheets to the next printing unit via an intermedi- 

32 ate transfer drum 40. 

The last printing unit 28 includes a delivery cylinder 

34 42 mounted on a delivery shaft 43. The delivery cylinder 42 

35 supports the freshly printed sheet 18 as it is tr-.;sferred from 
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1 the last impression cylinder 36 to a delivery conveyor system, 

2 generally designated 44, which transfers the freshly printed sheet 

3 to the sheet delivery stacker 20. To prevent smearing during 

4 transfer, a flexible covering is mounted on the delivery cylinder 

5 42, as described and claimed in U.S. Patent 4,402,267 to Howard W. 

6 DeMoore, which is incorporated herein by reference. The flexible 

7 covering is manufactured and sold by Printing Research, Inc. of 

8 . Dallas, Texas, U.S.A., under its trademark SUPER BLU£«. Optional- 

9 ly, a vacuum-assisted sheet transfer assembly manufactured and 

10 sold by Printing Research, Inc. of Dallas, Texas, U.S.A., under 

11 its trademark BACVAC* can be substituted for the delivery transfer 

12 cylinder 42. and flexible covering. 

13 The delivery conveyor system 44 as shown in FIGURE 2 is 

14 of conventional design and includes a pair of endless delivery 

15 gripper chains 4 6, only one of which is shown carrying at regular 

16 spaced locations along the chains, laterally disposed gripper bars 

17 having gripper fingers used to grip the leading edge of a freshly 

18 printed or coated sheet 18 after it leaves the nip between the 

19 impression cylinder 36 and delivery cylinder 42 of the last 

20 printing unit 28. As the leading edge is gripped by the gripper 

21 fingers, the delivery chains 4 6 pull the sheet away from the last 

22 impression cylinder 3 6 and convey the freshly printed or coated 

23 sheet to the sheet delivery stacker 20. 

24 Prior to reaching the delivery sheet stacker, the 

25 freshly printed and/or coated sheets S pass under a delivery dryer 

26 48 which includes a combination of infra-red therma'. radiation, 

27 high velocity hot air flow and a high performance heat and 

28 moisture extractor for drying the ink and/ or the protec- 

29 tive/decorative coating. Preferably, the delivery dryer 48, 

30 including the high performance heat and moisture extractor is 

31 constructed as described in U.S. Application Serial Number 

32 08/116,711, filed September 3, 1993, entitled "Infra-Red Forced 

33 Air Dryer and Extractor" by Howard c. Secor, Ronald M. Rendleman 

34 and Paul D. Copenhaver, commonly assigned to the assignee of the 

35 present invention, Howard W. DeMoore, and licensed to Printing 
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Research, Inc. of Dallas, Texas, U.S.A., which manuf a.Ttures and 
markets the delivery dryer 48 under its trademark AIR BLANKET". 

In the exemplary embodiment shovn in FIGURE 3, the first 
printing unit 22 has a 'luy.ocrrjsphic printing plate PF mounted on 
the plate cylinder, and therefore neither an inking roller train 
nor a dampening system is required. A flexographic printing plate 
PF is also mounted on the plate cylinder of the second printing 
unit 24. Th'i form rollers of the inking roller train 52 shown 
mounted on the second printing unit 24 are retracted and locked 
off to prevent plate contact. Flexographic ink is supplied to the 
flexographic plate PF of the second printing unit 24 by the ink- 
ing/coating apparatus 10. 

A suitable flexographic printing plate PF is offered by 
E.I. du Pont de Nemours of Wilmington, Delaware, U.S.A., under its 
trademark CYREL®, Another source is BASF Aktiengesellschaf t of 
Ludwigshafen, Germany, which offers a suitable flexographic 
printing plate under its trademark NYLOFLEX*. 

The third printing unit 26 as illustrated in FIGURE 3 
and FIGURE 4 is equipped for lithographic printing and includes an 
inking apparatus 50 having an inking roller train 52 arranged to 
transfer ink Q from an ink fountain 54 to a lithographic plate P 
mounted on the plate cylinder 32. This is accomplished by a 
fountain roller 56 and a ducvor roller 57. The fountain roller 56 
projects into the ink fountain 54, whereupon its surface picks up 
ink. The lithographic printing ink Q is transferred from the 
fountain roller 56 to the inking roller train 52 by the ductor 
roller 57. The inking roller train 52 supplies ink Q to the image 
areas of the lithographic printing plate P. 

The lithographic printing ink Q is transferred from the 
lithographic printing plate P to an ink receptive blanket B whiJh 
is mounted on the blanket cylinder 34. The inked image carried on 
the blanket B is transferred to a sxibstrate S as the substrate is 
transferred through the nip between the blanket cylinder 34 and 
the impression cylinder 36. 
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The inking roller arrangenent 52 illustrated in FIGURE 
3 and FIGURE 4 is eaceoplary for use in combination witr. litho- 
graphic ink printing plates P. It is understood that a dampening 
system 58 having a dampening fluid reservoir DF is coupled to the 
inking roller train 52 (FIGURE 4), but is not required for water- 
less or flexographic printing. 

The plate cylinder 32 of printing unit 28 is equipped 
with a waterless printing plate ?W. Waterless printing plates are 
also ro.ferred to as dry planographic printing plates and are 
disclosed in the following U.S. patents: 3,910,187; Re. 30,670; 
4,086,093; and 4,853,313. Suitable waterless printing plates can 
be obtained from Toray Industries, Inc. of Tokyo, Japan. X 
dampening system is not used for waterless printing, and waterless 
(oil-based) printing ink is used. The waterless printing plate PW 
has image areas and non-image areas which are oleophilic/hydro- 
philic and oleophobic/hydrophobic, respectively. The waterless 
printing plate PW is engraved or etched, with the image areas 
being recessed with respect to the non- image areas. The image 
area of the waterless printing plate PW is rolled-up with the 
flexographic or aqueous printing ink which is transferred by the 
applicator roller 66. Both aqueous and oil-based inks and 
co;»tings are rapelled from, the non-image areas, and are retained 
in the image areas. The printing ink or coating is then trans- 
ferred from the image areas to an ink or coating receptive blanket 
B and is printed or coated onto a substrate S. 

For ncme printing jobs, a flexographic plate PF or a 
waterless printing plate PW is mounted over a resilient packing 
such as the blanket B on the blanket cylinder 34, for example as 
indicated by phantom lines in printing unit 22 of FIGURE 5. An 
advantage of this alternative embodiment is that the waterless 
plate PW or the flexographic plate PF are resiliently supported 
over the blanket cylinder by the underlying blanket B or other 
resilient packing. The radial detlaction and give of the 
resilient blanket B provides uniform, positive engagement between 
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the applicator roller 66 and a flexograpnic plate or waterless 
plate. 

In that arrangement, a plate is not mounted on the plate 
cylinder 32; instead, a waterless plate FW is mounted on the 
blanket cylinder, and the inlced image on the waterless printing 
plate is not offset but is instead transferred directly from the 
waterless printing plate PW to the substrate S. The water 
component of flexographic inX on the freshly printed sheet is 
evaporated by high velocity, hot air dryers and high volume heat 
and moisture extractors so that the freshly printed aqueous or 
flexographic ink is dried before the substrate is printed on the 
next printing unit. 

Referring now to FIGURE 2, FIGURE 3 and FIGURE 9, the 
inking/coating apparatus 10 is pivotally mounted on the side 
frames 14, 15 for rotation about an axis X. The irking/coating 
apparatus 10 includes a frame 60, a hydraulic motor 62, a lower 
gear train 64, an upper gear train 65, an applicator roller 66, a 
sealed doctor blade assembly 68 (FIGURE 6), and a drip pan DP, all 
mounted on the frame 60. The external peripheral surface of the 
applicator roller 6 5 is wetted by contact with liquid coating 
material or ink contained in a reservoir 70. 

The hydraulic motor 62 drives the applicator roller 66 
synchronously with the plate cylinder 32 and the blanket cylinder 
34 in response to an RPM control signal from the press drive (not 
illustrated) and a feedback signal developed by a tachometer 72. 
While a hydraulic drive motor is preferred, other drive means such 
as an electric drive motor or an equivalent can be used. 

When using waterless printing plate systems, the 
temperature of the waterless printing ink and of the waterless 
printing plate must be closely controlled for good image reproduc- 
tion. For example, for waterless offset printing with TORAY 
waterless printing plates PW, it is absolutely necessary to 
control the waterless printing plate surface and waterless ink 
temperature to a very narrow range, for example 24 •€ (75 •F) to 
27«C (80-F). 
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Referring to FICDRE 7, the reservoir is supplied with 
ink or costing vhich is tesperature controlled by a heat exchanger 
71. The temperature controlled ink or coating material is 
circulated by a positive displacement pump, for example a 
peristaltic pump, through the reservoir 70 and heat exchanger 71 
from a source 73 through a supply conduit 75 and a return conduit 
77. The heat exchanger 71 cools or heats the ink or coating 
material and maintains the ink or coating and the printing plate 
within the desired narrow temperature range* 

According to one aspect of the present invention, 
aqueous /flexographic ink or coating material is supplied to the 
applicator roller 66, which trarsfers the aqueous /flexographic ink 
or coating material to the printin-j plate (FIGURE 7) , which may be 
a waterless printing plate or a flexographic printing plate. When 
the inking/coating apparatus is used for applying aque- 
ous/ flexographic ink or coating material to a waterless printing 
plate PW, the inking roller train 52 is not required, and is 
retracted away from the printing plate. Because the viscosity of 
aqueous/flexographic printing ink or coating material varies with 
temperature, it is necessary to heat or cool the aque- 
ous/flexographic printing ink or coating material to compensate 
for ambient temperature variations to maintain the ink viscosity 
in a preferred operating range. 

For example, the temperature of the printing press can 
vary from around 60»P (15-C) in the morning, to around 8S»F (29«C) 
or more in the afternoon. The viscosity of aqueous/flexographic 
printing ink or coating material can be marginally high when the 
ambient temperature of the press is near 60»F (15»C), and the 
viscosity can be marginally low when the ambient temperature of 
the press exceeds 85»F (29^C) . Consequently, it is desirable to 
control the temperature of the aqueous/flexographic printing inx 
or coating material so that it will maintain the surface tempera- 
ture of waterless printing plates within the specified temperature 
range. Moreover, the ink/coating material temperature should be 
controlled to maintain the tack of the aqueous/flexographic 
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1 printing ink or coating material vithin a desired range when the 

2 inX or coating material is being used in connection with flexd- 

3 graphic printing processes. 

4 The applicator roller 66 is preferably an anilox fluid 

5 metering roller which transfers measured amounts of printing ink 

6 or coating material to a plate or blanket. The surface of an 

7 anilox roller is engraved with an array of closely spaced, shallow 

8 depressions referred as "cells*. Ink or coating from the 

9 reservoir 70 flows into the cells as the anilox roller turns 

10 through the reservoir. The transfer surface of tht anilox roller 

11 is "doctored" (wiped or scraped) by dual doctor blades 68A, 68B to 

12 remove excess ink or coating material. The ink or coating metered 

13 by the anilox roller is that contained within the cells. The dual 

14 doctor blades 68A, 68B also seal the supply reservoir 70. 

15 The anilox applicator roller 66 is cylindrical and may 

16 be constructed in various diameters and lengths, containing cells 

17 of various sizes and shapes. The volumetric capacity of an anilox 

18 roller is determined by cell size, shape and number of cells per 

19 unit area. Depending upon the intended application, the cell 

20 pattern may be fine (many small cells per unit area) or coarse 

21 (fever large cells per unit area). 

22 By supplying the ink or coating material through the 

23 inking/coating apparatus 10, more ink or coating material can be 

24 applied to the sheet S as compared with the inking roller train of 

25 a lithographic printing unit. Moreover, color intensity is 

26 stronger and more brilliant because the aqueous or f lexographic 

27 ink or coating material is applied at a much heavier film 

28 thicJcness or weight than can be applied by the lithographic 

29 process, and the aqueous or f lexographic colors are not diluted by 

30 dampening solution. 

31 Preferably, the sealed doctor blade assembly 68 is con- 

32 structed as described in U.S. Patent 5,176,077 to Howard w. 

33 OeMoore, co- inventor and assignee, which is incorporated herein by 

34 reference. An advantage of using a sealed reservoir is that fast 

35 drying ink or coating material can be used. Fast drying ink or 
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coating material can be used in an open fountain 53 (see FIGDRE 
8) ; however, open air exposure causes the water and solvents in 
the fast-drying inX or coating material to evaporate faster, thus 
causing the ink or coating material to dry prematurely and change 
viscosity. Moreover, an open fountain emits unwanted odors into 
the press room. When the sealed doctor blade assembly is 
utilized, the pump (FIGURE 7) which circulates inJc or coating 
material to the doctor blade head is preferably a peristaltic 
pump, which does not inject air into the feeder lines which supply 
the ink or coating reservoir 70 and helps to prevent the formation 
of air bubbles and fcam within the ink or coating material. 

An inking/coating apparatus 10 having an alternative 
applicator roller arrangement is illustrated in FIGURES 10-13, In 
this arrangement, the engraved metering surface of the anilox 
applicator rollers 66, 67 are partitioned by smooth seal surfaces 
66C which separates a first engraved peripheral surface portion 
66A from a second engraved peripheral surface portion 66B. 
Likewise, smooth seal surfaces 660, 66E are formed on the opposite 
end portions of the applicator roller 66 for engaging end seals 
134, 136 (FIGURE 12) of the doctor blade reservoir. The upper 
applicator roller 67 has engraved anilox metering surfaces 67A and 
67B which are separated by a smooth seal band 67C. 

Referring now to FIGURE 12 and FIGURE 13, the reservoir 
70 of the doctor blade head 68 is partitioned by a curved seal 
element 130 to form two separate chambers 70A, 70B. The seal 
element 130 is secured to the doctor blade head within an annular 
groove 132. The seal element 130 is preferably made of polyur- 
ethane foam or other durable, resilient foam material. The seal 
elemenc 130 is engaged by the seal band 66, thus forming a rotary 
seal which blocks the leakage of ink or coating material from one 
reservoir chamber into the other reservoir chamber. Moreover, the 
seal band provides an unprinted or uncoated area which separates 
the printed or coated areas from each other, which is needed for 
work and turn printing jobs or other printing jobs which print two 
or more separate images onto the same substrate. 
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1 Referring again to FIGURE 8, instead of using the sealed 

2 doctor blade reservoir assembly 68 as shown in FIGURE 6, an open 

3 foxintain assembly 69 is provided by the fountain pan 53 which 

4 contains a volume of liquid inJc Q or coating material. The liquid 

5 ink or coating naterial is transferred to the applicator roller 66 

6 by a pan roller 55 which turns in contact with irJc Q or coating 

7 material in the fountain pan. If a split applicator roller is 

8 used, the pan roller 55 is also split, and the pan is divided into 

9 two pan sections 53 A, 53B by a separator plate 53P, as shown in 

10 FIGURE 16. 

11 In the alternative embodiment of FIGURE 16, the pan 

12 roller 55 is divided into two pan roller sections 55A, 55B by a 

13 centrally located, annular groove 59. The separator plate 53P is 

14 received within and centrally aliened with the groove 59, but does 

15 not touch the adjoining roller faces. By this arrangement, two or 

16 more inks or coating materials Ql, Q2 are contained within the 

17 open pan sections 55A, 55B for transfer by the split pan roller 

18 sections 53A, 53B, respectively. This permits two or more 

19 flexographic inks or coating materials to be transferred to two 

20 separate image areas on the plate or on the blanket of the same 

21 printing unit. This arrangement is particularly advantageous for 

22 work and turn printing jobs or other printing jobs which print two 

23 or more separate images onto the same substrate. 

24 The frame 60 of the inking/ coating apparatus 10 includes 

25 side support members 74, 76 which support the applicator roller 

26 66, gear train 64, gear train 65, doctor blade assembly 68 and the 

27 drive motor 62. The applicator roller 66 is mounted on stub 

28 shafts 63 A, 63B which are supported at opposite ends on a lover 

29 cradle assembly 100 formed by a pair of side support members 78, 

30 80 which have sockets 79, 31 and retainer caps 101, 103. The stub 

31 shafts are received in roller bearings 105, 107 which permit free 

32 rotation of the applicator roller 66 about its longitudinal axis 

33 Al (axis A2 in the upper cradle). The retainer caps 101, 103 hold 

34 the stub shafts 63 A, 63B and bearings 105, 107 in the sockets 79, 
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1 81 and hold the applicator roller 06 In parallel alignment with 

2 the pivot axis X. 

3 The side support members 74, 76 also have an upper 

4 cradle assembly 102 formed by a pair of side support members 82, 

5 84 which are vertically spaced with respect to the lower side 

6 plates "78, 80. Each cradle lOO, 102 hPS a pair of sockets 79, 81 

7 and 83, 85, respectively, for holding an applicator roller 66, S7 

8 for spot coating or inking engagement with the printing plate P on 

9 the plate cylinder 32 (FIGURE 4) or with a printing plate P or a 

10 blanket B on the blanket cylinder 34. 

11 Preferably, the applicator roller 67 (FIGURE 8, FIGURE 

12 9) the upper cradle (plate) position is an anilox roller having a 

13 resilient transfer surface. In the dual cradle arrangement as 

14 shown in FIGURE 2, the press operator can quickly change from 

15 blanket inking/ coating to plate inking/coating within minutes, 

16 since it is only necessary to release, remove and reposition or 

17 replace the applicator roller 66, 

IB The capability to simultaneously print in the flexo- 

19 graphic mode, the aqueous mode, the waterless mode, or the litho- 

20 graphic mode on different printing units of the same l\thographic 

21 press and to print or coat from either the plate position or the 

22 blanket position on any one of the printing units is referred "o 

23 herein as the LITHOFLEX™ printing process or system. LITHOFLEX" 

24 Is a trademark of Printing Research, Inc. of Dallas, Texas, 

25 U.S.A., exclusive licensee of the present invention. 

26 Referring now to FIGURE 14, an inking/coating apparatus 

27 10 having an inking/coating assembly 109 of an alternative design 

28 is installed in the upper cradle position for applying ink and/or 

29 coating material to a plate P on the plate cylinder 32. According 

30 to this alternative embodiment, an applicator roller 67R having a 

31 resilient transfer surface is coupled to an anilox fluid metering 

32 roller which transfers measured amounts of printing ink or coating 

33 material to the plate P. The anilox roller ill has a transfer 

34 surface constructed of metal, ceramic or composite material which 

35 is engraved with cells. The resilient applicator roller 67R is 
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1 interposed in transfer engagement with the plate P and the 

2 metering surface cf the anilox roller 111. The resilient traiisfer 

3 surface of the applicator roller 67R provides uniform, positive 

4 engagement with the plate. 

5 Referring now to FIGURE 17, an inXing/coating apparatus 

6 10 having an alternative inking/ coating assembly 113 is installed 

7 in the lover cradle assembly 100 for applying flexographic or 

8 aqueous inJc and/or coating material Q to a plate or blankec 

9 moxinted on the blanket cylinder 34. Instead of using the sealed, 

10 dual doctor blade reservoir assembly 68 as shown in FIGURE 6, an 

11 open, single doctor blade anilox roller assembly 113 is supplied 

12 with liquid ink Q or coating material contained in an open 

13 fountain pan 117. The liquid inh or coating material Q is 

14 transferred to the engraved transfer surface of the anilox roller 

15 66 as it turns in the fountain p»n 117. Excess ink or coating 

16 material Q is removed from the engraved transfer surface by a 

17 single doctor blade 68B. The liquid ink or coating material Q is 
12 pumped from an off -press source, for example the drum 73 shown in 

19 FIGURE 17, through a supply conduit 119 into the fountain pan 117 

20 by a pump 120. 

21 For overall inking or . coating^ jobs, the metering 

22 transfer surface of the anilox roller 36 extends over its entire 

23 peripheral surface. However, for certain printing jobs which 

24 print two or more separate images onto the same substrate, for 

25 example work and turn printing jobs, the metering transfer surface 

26 of the anilox applicator roller 66 is partitioned by a centrally 

27 located, annular undercut groove 66C which separates first and 

28 second metering transfer surfaces 66 A, 66B as shown in FIGT-re ii 

29 and FIGURE 18. 

30 The single doctor blade 68 B has an edge 68E which wipes 

31 simultaneously against the split metering transfer surfaces 66A, 

32 66B. In this single blade, split anilox roller embodiment 113, it 

33 is necessary to provide dual supply sources, for example drums 

34 73A, 73B, dual supply lines 119 A, 1198, and dual pumps 12 OA, 12 OB. 

35 Moreover, the fo\intain pan 117 is also split, and the pan 117 is 
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1 divided into two pan sections 117A, 117B by a separator plate 12 1, 

2 as shown in FIGX7RE 18. The separator plate 121 is centrally 

3 aligned with the undercut groove 66C, but does not touch the 

4 adjoining roller faces. 

5 Although the single blade, split anilox applicator 

6 roller assembly 113 is shown ao'ir.ted in the lower cradle position 

7 (FIGURE 17), it should be understood that the single blade, split 

8 anilox applicator roller assembly 113 can be mounted and used in 

9 the upper cradle position, as well. 

10 According to another aspect of the present invention, 

11 the inXing/coating apparatus 10 is pivotally couplod on horizontal 

12 pivot pins 85?, SOP which allows the single head, dual cradle ink- 

13 ing/coating apparatus 10 to be mounted on any lithographic 

14 printing unit. Referring to FIGURE 9, the horizontal pivot pins 

15 88P, 90? are mounted within the traditional dampener space 29 of 

16 the printing unit and are secured to the press side frames 14, 15, 

17 respectively. Preferably, the pivot support pins 88? , 90? are 

18 secured to the press side frames by a threaded fastener. The 

19 pivot support pins are received within circular openings 88, 90 

20 which intersect the side support members 74, 76 of the inX- 

21 ing/coating apparatus 10, The horizontal support pins 88? , 90? 

22 are disposed in parallel alignment with rotational axis X and with 

23 the plate cylinder and blanket cylinder, and are in longitudinal 

24 alignment with each other. 

25 Preferably, the pivot pins 88P, 90? are located in the 

26 dampener space 29 so that the rotational axei Al, A2 of the 

27 applicator rollers 66, 67 are elevated with r'^spect to the nip 

28 contact points Nl, N2. By that arrangement, the transfer point 

29 between the applicator roller 66 and a blanket on the blanket 

30 cylinder 34 (as shown in FIGURE 8) and the transfer point between 

31 the applicator roller 66 and a plate on the plate cylinder 32 (as 

32 shown in FIGURE 5) are above the radius lines Rl, R2 of the plate 

33 cylinder and the blanket cylinder, respectively. This permits the 

34 inking/coating apparatus 10 to move clockwise to retract the 

35 applicator roller 66 to an off-impression position relative to the 
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1 blanket cylinder In response to a single extension stroke of the 

2 power actuator arms lo^A, 106A. Similarly, the applicator roller 

3 66 is moved counterclockwise to the on- impression operative 

4 position as shown in FIGURES 4, 5, 6 and 8 by a single retraction 

5 stroke of the actuator arms 104A, 106A, respectively. 

6 Preferably, the pivot pins are made of steel and the 

7 side support members are made of aluminum, with the steel pivot 

8 pins and the aluminum collar portion bordering the circular 

9 openings 88, 90 forming a low friction journal. By this arrange- 

10 ment, the inking /coating apparatus 10 is freely rotatable 

11 clockwise and counterclockwise with respect to the pivot pins 38P, 

12 90P. Typically, tha arc length of rotation is approximately 60 

13 mils (about 1.5 mm). Consequently, the inking/coating apparatus 

14 10 is almost totally enclosed with.in the dampener space 29 of the 

15 printing \init in the on-impression position and in the off- 

16 impression position. 

The cradle assemblies 100 and 102 position the applica- 

18 tor roller 66 in inking/coating alignment with the plate cylinder 

19 or blanket cylinder, respectively, when the inking/coating 

20 apparatus 10 is extended to the operative (on-impression) 
21_ position. Moreover, because the inking/coating apparatus 10 is 

22 installed within the dampener space 29, it is capable of freely 

23 rotating through a small arc while extanding and retracting 

24 without being obstructed by the press side frames or other parts 

25 of the printing press. This makes it possible to install the ink- 

26 ing/coating apparatus 10 on any lithographic printing unit. 

27 Koreov^r, because of its internal mounting position within the 

28 dampener space 29, the projection of the inking/coating apparatus 

29 10 into the space between printing units is minimal. This assures 

30 unrestricted operator access to the printing unit when the 

31 applicator head is in the operative (on-impression) and retracted 

32 (off-impression) positions. 

32 As shown in FIGURE 4 and FIGURE 5, movement of the 

34 inking/coating apparatus 10 is counterclockwise from the retracted 
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1 (off-iaprassion) position to the eperativo (on-inpression) 

2 position. 

3 Although the dampener side installation is preferred, 

4 the inking/coating apparatus 10 can be adapted foi. operation cn 

5 the delivery side of the printing unit, with the inking /coating 

6 apparatus being movable from a retracted (of f-iapression) position 

7 to an on-impression position for engagement of. the applicator 

8 roller with either a plate on the plate cylinder or a blanket on 

9 the blanke*: cylinder on the delivery side 25 of the printing unit. 

10 Movement of the inking/coating apparatus 10 to the 

11 operative (on- impression) position is produced by power actuators, 

12 preferably double acting pneumatic cylinders 104, 106 which have 

13 extendable/retractable power transfer arms 104A, 106A, respective- 

14 ly. The first pneumatic cylinder 104 is pivotally coupled to the 

15 press frame 14 by a pivot pin 108, and the second pneumatic 

16 cylinder 106 is pivotally coupled to the press frame 15 by a pivot 

17 pin 110. In response to selective actuation of the pneumatic 

18 cylinders 104, 106, the power transfer arms 104A, 106A are 

19 extended or retracted. The power transfer arm 104 A is pivotally 

20 coupled to the side support member 74 by a pivot pin 112. 

21 Likewise, the power transfer arm 106A is pivotally coupled to the 

22 si'le support member 76 by a pivot pin 114. 

23 As the power arms extend, the inking/ coating apparatus 

24 10 is rotated clockwise on the pivot pins 88P, 90P, thus moving 

25 the applicator roller 66 to the of f- impression position. As the 

26 power arms retract, the inking/coater apparatus 60 is rotated 

27 counterclockwise on the pivot pins 88P, 90? , thus moving the 

28 applicator roller 66 to the on-impression position. The torque 

29 applied by the pneumatic actuators is transmitted to the ink- 

30 ing/ coating apparatus 10 through the pivot pin 112 and pivot pin 

31 114. 

32 Fine adjustment of the on-impression position of the 

33 applicator roller relative to the plate cylinder or the blanket 

34 cylinder, and of the pressure of roller engagement, is provided by 

35 an adjustable stop assembly 115. The adjustable stop assembly 115 
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has a Uireaded bolt 116 which is engagable with a boll crank 118. 
The bell cranJc 118 is pivotally coupled to the side support member 
74 on a pin 120. One end of the bell crank 118 is engagable by 
the threaded bolt 116, and a cam roller 172 is mounted for 
rotation on its opposite end. The striking p«int of engagement is 
adjusted by rotation of the bolt 116 so that the applicator roller 
^56 is properly positioned for inking/ coating engagement with the 
plate P or blanket B and provides the desired amount of ink- 
ing/coating pressure when the inking/coating assembly 60 is moved 
to the operative position. 

This arrangement p.srmits the in-line inking/coating 
apparatus to operate effectively without encroaching in the 
interunit space between any adjacent printing units, and without 
blocking or obstructing access to the cylinders of the printing 
units when the inking/coating apparatus is in the extended (off- 
impression) position or retracted (on- impress ion) position. 
Moreover, when the in-line inking/ coating apparatus is in the 
retracted position, the doctor blade reservoir and coating 
circulation lines can be drained and flushed automatically while 
the printing press is running as well as when the press has been 
stopped for change-over from one job to another or from one type 
of ink or coating to another. 

Substrates which are printed or coated with aqueous 
flexographic printing inks require high velocity hot air for 
drying. When printing a flexographic ink such as opaque white or 
metallic gold, it is always necessary to dry the printed sub- 
strates between printing units before overprinting them. 
According to the present invention, the water component on the 
surface of the freshly printed or coated substrate S is evaporated 
and dried by high velocity, hot air interunit dryer and high 
volume heat and moisture extractor units 124, 126 and 128, as 
shown in FIGJRE 2, FIGURE 4 and FIGtJRE 5. The dryer/ extractor 
units 124, 126 and 128 are oriented to direct high velocity heated 
air onto the freshly printed/coated substrates as they are 
ransferred by the impression cylinder 36 and the intermediate 
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1 transfer drum 40 of one printing unit and to another transfer 

2 cylinder 30 and to the impression cylinder 36 of the next printing 

3 unit- By that arrangement, the freshly printed flexographic inJc 

4 or coating material is dried before the substrate S is overprinted 

5 by the next printing unit. 

6 The high velocity, hot air dryer and high performance 

7 heat and moisture extractor units 124, 126 and 128 utilize high 
a velocity air jets which scriib and breaX-up the moist air layer 
9 which clings to the surface of each freshly printed or coated 

XO sheet or web. Within each dryer, high velocity air is heated as 

11 it flows across a resistance heating element within an air 

12 delivery baffle tube. High velocity jets of hot air are dis- 

13 charged through multiple airflow apertures into an exposure zone 

14 Z (FICXJR2 4 and FIGURE 5) and onto the freshly printed /coated 

15 sheet S as it is transferred by the impression cylinder 3 6 and 

16 transfer drum 40, respectively. 

17 Each dryer assembly includes a pair of air delivery 

18 dryer heads 124D, 12 6D and 128D which are arranged in spaced, 

19 side-by-side relationship. The high velocity, hot air dryer and 

20 high performance heat and moisture extractor units 124, 126 and 

21 128 are preferably constructed as disclosed in co-pendin»j U.S. 

22 Patent Application Serial No. 08/132,584, filed October 6, 1993, 

23 entitled "High Velocity Hot Air Dryer", to Howard w. DeMoore, co- 

24 inventor and assignee of the present invention, ard which is 

25 incorporated herein by reference, and which is marketed by 

26 Printing Research, Inc. of Dallas, Texas, U.S.A., under its 

27 trademark SUPER BLUE HV". 

28 The hot moisture- laden air displaced frcm the surface of 

29 each printed or coated sheet is extracted from the dryer exposure 

30 zone Z and exhausted from the printing unit by the high volume 

31 extractors 124, 126 and 128. Each extractor head includes an 

32 extractor manifold 124E, 126E and 128E coupled to the dryer heads 

33 12 4D, 126D and 128D and draws the moisture, volatiles, odors and 

34 hot air through a longitudinal air gap G between the dryer heads. 

35 Best results are obtained when extraction is performed simulta- 
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neoxiflly with drying. Preferably, an extractor is closely coupled 
to the exposure zone Z at each dryer location as shown in FIGURE 
4. Extractor heads 124E, 126E and 128E are mounted on the dryer 
heads 1240, 1260 and 128D, respectively, with the longitudinal 
extractor air gap G facing directly into the exposure zone Z. 
According to this arrangement, each printed or coated sheet Is 
dried before it is printed on the next printing unit. 

The aqueous water-based inks used in flexographic 
printing evaporate at a relatively moderate temperature provided 
by the interunit high velocity hot air dryers /extractors 124, 126 
and 128. Sharpness and print quality are substantially improved 
since the flexographic InJc or coating material is dried before it 
is overprinted on the next printing unit. Since the freshly 
printed flexographic inJc is dry, dot gain is substantially reduced 
and back-trapping on the blanket of the next printing unit is 
virtually eliminated. This interunit drying/extracting arrange- 
ment makes it possible to print flexographic inks such as metallic 
ink and opaque white ink on the first printing unit, and then dry- 
trap and overprint on the second and subsequent printing units. 

Moreover, this arrangement permits the first printing 
unit 22 to te used as a coater in which a flexographic, aqueous or 
UV-c\irable coating material is applied to the lowest grade 
s'ibstrate such as recycled paper, cardboard, plastic and the like, 
to trap and seal- in lint, dust, spray powder and other debris and 
provide a smoother, more durable printing surface which can be 
overprinted on the next printing unit. 

A first down (primer) aqueous coating layer seals- in the 
surface of a low grade, rough substrate, for example, re-cycled 
paper or plastic, and improves overprinted dot definition and 
provides better ink lay-down while preventing strike-through and 
show- through . A flexographic UV-curable coating material can then 
be applied do%mstream over the primer coating, thus producing 
higher coating gloss. 

Preferably, the applicator roller 66 is constructed of 
composite carbon fiber material, metal or ceramic coated metal 
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when it Is used for applying ink or coating material to the 
blanket B or other resilient material on the blanket cylinder 14. 
When the applicator roller 66 is applied to the plate, it is 
preferably constructed as an anilox roller having a resilient, 
compressible transfer surface. Suitable resil lent, roller surface 
materials include Buna N synthetic rubber and EPDM (terpolymer 
elastomer) . 

It has been demonstrated in prototype testing that the 
inking/coating apparatus 10 can apply a wide range of ink and 
coating types, including fluorescent (Day Glo) , pearlescent, 
metallics (gold, silver and other metals) , glitter, scratch and 
sniff (micro-encapsulated fragrance), scratch and reveal, 
luminous, pressure-sensitive adhesives and the like, as well as 
UV-curable and aqueous coatings. 

With the da*ipener assembly removed from the printing 
unit, the inking/coating apparatus 10 can easily be installed in 
the dampener space for selectively applying flexographic inks 
and/or coatings to a flexographic or waterless printing plate or 
to the blanket. Moreover, overprinting of the flexographic inks 
and coatings can be performed on the next printing unit since the 
flexographic inks and/or coatings are dried by the high velocity, 
hot air interunit dryer and high volume heat and moisture 
extractor assembly of the present invention. 

The flexographic inks and coatings as used in the 
present invention contain colored pigments and/ or soluble dyes, 
binders which fix the pigments onto the surface of the substrate, 
waxes, defoamers, thickeners and solvents. Aqueous printing inks 
predominantly contain water as a diluent and/or vehicle. The 
thickeners which are preferred include* algonates, starch, 
cellulose and its derivatives, for example cellulose esters or 
cellulose ethers and the like. Coloring agents including organic 
as well as inorganic pigments may be derived from dyes vhich are 
insoluble in water and solvents. Suitable binders include 
acrylate^ xnd/c* polyvinyl chloride. 



1 When motallic iiOcD are printed, the cells of the anilox 

2 roller must be appropriately sized to prevent the metal particles 

3 frora getting stuck within the cells. For example, for metallic 

4 gold ink, the anilox roller should have a screen line count in the 

5 range of 175-300 lines per inch (68-118 lines per cm) . Prefera- 

6 bly, in order to keep the anilox roller cells clear, the doctor 

7 blade assembly 68 is equipped with a bristle brush BR (FIGURE 14) 

8 as set forth in U.S. Patent 5,425,809 to Steyen M. Person, 

9 assigned to Howard W. DeMoore, and licensed to Printing Research, 

10 Inc. of Dallas, Texas, U.S.A., which is incorporated herein by 

11 reference. 

12 The inking/ coating apparatus 10 can also apply UV- 

13 curable inks and coatings. If UV-c\irable inks and coatings are 

14 utilized, ultra-violet dryers /extractors are installed adjacent to 

15 the high velocity hot air dryer/ extractor units 124, 126 and 128, 

16 respectively. 

17 It will be appreciated that the LITHOFLEX" printing 

18 process described herein makes it possible to selectively operate 

19 a printing unit of a press in the lithographic printing mode while 

20 simultaneously operating another printing unit of the same press 

21 " in" either the flexographic printing mode or in the waterless 

22 printing mode, while also providing the capability to print or 

23 coat, separately or simultaneously, from either the plate position 

24 or the blanket position. The dual cradle support arrangement of 

25 the present invention makes it possible to quickly change over 

26 from inking/ coating on the blanket cylinder position to ink- 

27 ing/ coating on the plate cylinder position with minimum press 

28 down- time, since it is only necessary to remove and reposition or 

29 replace the appli^tor roller 66 while the inking/ coat ing 

30 apparatus 10 is in the retracted position. It is only necessary 

31 to remove four cap screws, lift the applicator roller 66 from the 

32 cradle, and reposition it in the other cradle. All of this can be 

33 accomplished in a few minutes, without removing the ink ing /coat ing 

34 apparatus 10 from the press. 
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1 It is possible to spot coat or overall coat from tHe 

2 plate position or from the blanket position with f lexographic inks 

3 or coatings on one printing unit and then spot coat or overall 

4 coat vith UV-curable inks or coatings from the plate position or 

5 from the blanket position on another printing unit during the sane 

6 press r^. Moreover, the press operator can spot or overall coat 

7 from the plate for one job, and then spot and/or overall coat from 

8 the blanket on the next job. 

9 The positioning of the applicator roller relative to the • 

10 plate or blanket is repeatable to a predetermined preset operative 

11 position. Consequently, only minor printing unit modifications or 

12 alterations may be required for the LITHOFLEX" process. Although 

13 automatic extension and retraction have been described in 

14 connection vith the exemplary embodiment, extension to the 

15 operative (on-impression) position and retraction to a non- 
16 operative (off-impression) position can be carried out manually, 

17 if desired. In the manual embodiment, it is necessary to latch 

18 the inking/ coating apparatus 10 to the press side frames 14, 15 in 

19 the operative (on-impression) position, and to mechanically prop 

20 the inking/ coating apparatus in the off-impression (retracted) 

21 position. 

22 Referring again to FIGURE 8, an applicator roller 66 is 

23 mounted on the lower cradle assembly 100 by side support, members 

24 78, 80, and a second applicator roller 66 is mounted on the upper 

25 cradle assembly 102 by side support members 82, 84. According to 

26 this arrangement, the inking/ coating apparatus 10 oan apply 

27 printing ink and/or coating material to a plate on the plate 

28 cylinder, while simultaneously applying printing ink and/or 

29 . coating material to a plate or a blanket on the blanket cylinder 

30 of the same punting unit. When the sasa color ink is used by the 

31 upper and lower applicator rollers from the plate position and 

32 from the blanket position simultaneously on the same printing 

33 unit, a "double bump* or double inking films or coating layers are 

34 applied to the substrate S during a single pass of the substrate 

35 through the printing unit. The tack of the two inks or coating 
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1 naterials ntiat be conpatible for good transfer during the double 

2 bump. Moreover, the inking/coating apparatus 10 can be used for 

3 supplying inX or coating material to the blanket cylinder of a 

4 rotary offset veb press, or to the blanket of a dedicated coating 

5 unit. 

6 According to conventional bronzing techniques, a 

7 metallic (bronze) powder is applied off-line to previously printed 

8 substrate which produces a grainy, textured finish or appearance. 

9 The on-line application of bronze material by conventional f lexo- 

10 graphic or lithographic printing will only produce a smooth, 

11 continuous appearance. However, a grainy, textured finish is 

12 preferred for highest quality printing which, prior to the present 

13 invention, could only be produced by off-line methods. 

14 Referring now to FIGURE 14 and FIGURE 15, metallic ink 

15 or coating material is applied on-line to the substrate S by 

16 simultaneous operation of the upper and Ic . r applicator rollers 

17 67R, 66 to produce an uneven surface finish having a bronze- like 

18 textured or grainy appearance. According to the simulated 

19 bronzing method of the present invention, the flexographic bronze 

20 ink is applied simultaneously to the plate and to the blanket by 

21 the dual cradle inking/ coating apparatus 10 as shown in FIGURE 14. 

22 A resilient applicator roller 67.^ is mounted in the upper cradle 

23 102, and an anilox applicator roller 66 is mounted on the lower 

24 cradle 100. The rollers are supplied from separate doctor blade 

25 reservoirs 70. The doctor blade reservoir 70 in the upper cradle 

26 position supplies bronze ink or coating material having relatively 

27 coarse, metallic particles 140 dispersed in aqueous or flexo- 

28 graphic ink. The coarse particle ink or coating material is 

29 applied to the plate P by the resiliont applicator roller 67R in 

30 the upper cradle position 102. At the same time, flexographic 

31 and/or bronze ink or coating material having relatively fine, 

32 metallic particles 142 is transferred to the blanket B by the 

33 anilox roller 66 which is mounted on the lower cradle 100. 

34 The metering sxirfaces of the upper and lower appli':ator 

35 rollers have different cell sizes and volumetric capacities which 
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1 accommodata the coarse and fine metallic particles. For exaisple, 

2 the anilox roller 111 noxinted in the upper cradle position 102 

3 which transfers the coarse metallic particles 140 preferably has 

4 a screen line count in the range cf 100-300 lines per inch (39-118 

5 lines per cm) , and the metering surface of the anilox roller 66 

6 mounted on the lover cradle 100 which transfers the relatively 

7 fine metallic particles 142 preferably has a screen line count in 

8 the range of 200-600 lines per inch (79-236 lines per cm) . 

9 After transfer from the plate to the blan)cet, the fine 

10 metallic particles 142 form a layer over the coarse metallic 

11 particles 140. As both bronze layers are offset onto the 

12 substrate S, the layer of fine metallic particles 142 is printed 

13 onto the substrate S with the top layer of coarse metallic 

14 particles 140 providing a textured, grainy appearance. The fine 

15 metallic particles 142 cover the sxibstrate which would otherwise 

16 bo visible in the gaps between the coarse metallic particles 140. 

17 The combination of the coarse particle layer over the fine 

18 particle layer thus provides a textured, bronzed-lDce finish and 

19 appearance. 

20 Particulate materials other than metal can be used for 

21 producing a textured finish. For example, coarse and fine 

22 particles of metallized plastic (glitter) , mica particles 

23 (pearlescent) and the liJce, can be substituted for the metallic 

24 particles for producing unlimited surface variations, appearances 

25 and effects. All of the particulate material, including the 

26 metallic particles, are preferably in solid, flat platelet form, 

27 and have a size dimension suitable for application by an anilox 

28 applicator roller. Other particulate or granular material, for 

29 example stone grit having Irregular form and size, can be used to 

30 good advantage. 

31 Solid metal particles in platelet form, which are good 

32 reflectors of light, are preferred for producing the bronzed-li)ce 

33 appearance and effect. However, various textured finishes, which 

34 could have light-reflective properties, can be produced by using 

35 granular materials such as stone grit. Most commonly used metals 
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include copper, zinc and alximinuia. Other ductile metals can be 
used, if desired. Moreover, the coarse and fine particles need 
not be made of the same particulate material. Various effects and 
textured appearances can be produced by utilizing di verso 
particulate materials for the coarse particles and the fine 
particles, respectively. Further, either fine or coarse particle 
ink or coating material can be printed from the upper cradle 
position, and either fine or coarse r=rticle ink or coatino 
material can be printed from the lover cradle position, depending 
on the special or surface finish that is desired. 

It will be appreciated that the last printing unit 28 
can be configured for additional inking/ coating capabilities which 
include lithographic, vaterless, aqueous and flexographic 
processes. Various substrate surface effects (for example double 
bump or triple bump Inking/cocting or bronzing) can be performed 
on the last printing unit. For triple bump inking/ coating, the 
last printing unit 28 is equipped with an auxiliary in-line inking 
or coating apparatus 97 as shovn in FIGURE 3 and FIGURE 4. The 
in-line inking or coating apparatus 97 allows the application of 
yet another film of ink or a protective or decorative layer of 
coating material over any freshly printed or coated surface 
effects or spe-^ial treatments, thereby producing a triple busp. 
The triple bump is achieved by applying a third film of ink or 
layer of coating material over the freshly printed or coated 
double bump simultaneously while the substrate is on the impres- 
sion cylinder of the last printing unit. 

When the in-line inking/ coating apparatus 97 is 
installed, it is necessary to remove the SUPER BLUE« flexible 
covering from the delivery cylinder 42, and it is also necessary 
to modify or convert the delivery cylinder 42 for inking/coating 
service by iLJunting a plate or blanket B on the delivery cylinder 
42, as shovn in FIGURE 3 and FIGURE 4. Packing material is placed 
under the plate or blanket B, thereby packing the plate or blanket 
B at the correct packe'^ -to-print radial clearance so that ink or 
coating material vill be printed or coated onto the freshly 
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1 printed substrate S as It transfers through the nip befween the 

2 pXate or blanlcet B on the converted delivery cylinder 42 and the 

3 last impression cylinder 36. According to this arrangement, a 

4 freshly printed or coated stibstrate is overprinted or overcoated 

5 with a third film or layer of ink or coating material simulta- 

6 neously while a second film or layer of inJc or coating material is 

7 being over-printed or over-coated on the last impression cylinder 

8 36. 

9 The auxiliary inking /coating apparatus 97 and the 

10 converted or modified delivery cylinder 42 are mounted on the 

11 delivery drive shaft 43. The inking/coating apparatus 97 includes 

12 an applicator roller, preferably an anilox applicator roller 97A, 

13 for supplying ink or coating material to. a plate or blanket B on 

14 the modified or converted delivery cylinder 42. The in-line 

15 inking/coating apparatus 97 and the modified or converted delivery 

16 cylinder 42 are preferably constructed as described in U.S. Patent 

17 5,176,077 to Howard W. DeMoore (co-inventor and assignee), which 

18 is hereby incorporated by reference. The in-line inking/ coating 

19 apparatus 97 is manufactured and sold by Printing Research, Inc. 

20 of Dallas, Texas, U.S.A., under its trademark SUPER BLUH EZ 

21 COATER™. 

22 After the delivery cylinder 42 has been modified or 

23 converted for inking/coating service, and because of the reduced 

24 nip clearance imposed by the plate or blanket B, the modified 

25 delivery cylinder 42 can no longer perform its original function 

26 of guiding and transferring the freshly printed or coated 

27 substrate. Instead, the modified or converted delivery cylinder 

28 42 functions as a part of the inking/coating apparatus 97 by 

29 printing or coating a third ^own film of ink or layer of coating 

30 material onto the freshly printed or coated substrate as it is 

31 simultaneously printed or coated on the last impression cylinder 

32 36. Moreover, the mutual tack between the second down ink film or 

33 coating layer and the third down ink film or coating layer causes 

34 the overprinted or overcoated substrate to cling to the plate or 
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1 blanket, thus opposing or resisting separation of the substrate 

2 from the plate or blanket. 

3 To remedy this problem, a vacuum-assisted transfer 

4 apparatus 99 is mounted adjacent the modified or converted 

5 delivery cylinder 42 as shown in FIGURE 3 and FIGURE 4. Another 

6 purpose of the vacuum-assisted transfer apparatus 99 is to 

7 separate the freshly overprinted or overcoated triple bump 

8 substrate from the plate or blanket B as the substrate transfers 

9 through the nip. The vacuum—^, ssisted transfer apparatus 99 

10 produces a pressure differential across the freshly overprinted or 

11 overcoated substrate as it transfers through the nip, thus 

12 producing a separation force onto the substrate and providing a 
^ 13 clean separation from the plate or blanket B, 

UJ 14 The vacuxim-assisted transfer apparatus 99 is preferably 

15 constructed as described in U.S. Patent Nos. 5,113,255; 5,127,329; 

"4 16 5,205,217; 5,228,391; 5,243,909; and 5,419,254, all to Howard W, 

S 17 DeNoore, co-inventor, which are incorporated herein by reference, 

s 18 The vacuum-assisted transfer apparatus 99 is manufactured and sold 

rS 19 by Printing Research, Inc. of Dallas, Texas, U.S.A. under its 

M= 20 trademark BACVAC". 

= 21 Although the present invention and its advantages have 

\^ 22 been described in detail, it should be understood that various 

23 changes, substitutions and alterations can be made herein without 

24 departing from the spirit and scope of the present invention as 

25 defined by the appended claims. 
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What is claimed is: 



1 1, In a printing press of the type having first and 

2 second side frame oembers forming a printing unit on which a plate 

3 cylinder, a blanket cylinder and an impression cylinder are 

4 supported for rotation, the iaprovement comprising: 

5 inking/ coating apparatus movably coupled to the 

6 printing unit for novement to an on- impress ion operative position 

7 and to an of f -Impression retracted position; and, 

8 the inking/ coating apparatus including means for 

9 applying ink or coating material to a plate mouiited on the plate 

10 cylinder, or to a plate or blanket mounted on the blanket 

11 cylinder, either separately or simultaneously when the ink- 

12 ing/coating apparatus is in the operative position. 

1 2. The invention as set forth in claim 1, wherein the 

2 ink ing/coating apparatus comprises: 

3 a doctor blade assembly having a reser/oir for 

4 receiving ink or coating material; 

5 an applicator roller coupled to the docto«: blade 

6 assembly in fluid communication with the re<;ervoir, the applicator 

7 roller being engagable with a printing plate on the plate cylinder 

8 or with a blanket on the blanket cylinder when the inking/coating 

9 apparatus is in the operative position. 

1 3. The invention as set forth in claim 2, the 

2 applicator roller comprising: 

3 an anilox roller having a resilient transfer 

4 surface. 

1 4. The invention as set forth in claim 1, including: 

2 first and second pivot pins mounted on the first 

3 and second sids frame members, respectively, said pivot pins 

4 extending in alignment with the rotational axis of the plate and 

5 blanket cylinders; and 
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6 the Inking/coating apparatus being pivotally 

7 coupled for rotational movement on the pivot pins. 



■'A 
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1 5. The invention as set forth in claim 1, further 

2 comprising: 

3 a power actuator pivotally coupled to the printing 

4 unit, the power actuator having a power transfer am which is 

5 extendable and retractable; and, 

6 apparatiis coupled to the power transfer arm and to 

7 the inJcing/ coating apparatus for converting extension or retrac- 

8 tion movement of the power transfer arm into pivotal movement of 

9 the inXing/ coating apparatus relative to the plate and blanket 
10 cylinders. 

1 6. T*ie invention as set forth in claim 5, in which the 

2 movement converting apparatus comprises; 

3 a bell crank plate having a first end portion 

4 pivotally c oupled to the ink^r.g/ coating apparatus for engaging the 

5 printing unit and having a second end portion for engaging a stop 

6 member; and, 

7 a stop member coupled to the inking/coating 

8 apparatus for engaging the second end portion of the bell crank 

9 plate. 

1 7. The invention as set forth in claim 1, the 

2 inking/ coating apparatus comprising: 

3 an applicator head having first and second side 

4 support members; 

5 the ink or coating applying means being mounted 

6 between the first side support member and second side support 

7 member and having a reservoir or fountain pan for receiving ink cr 

8 coating material; 

9 cradle means mounted on the first and second side 
10 support members, respectively; 
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^2, applicator roller neans incudlng at least one 

12 applicator roller mounted for rotation on the cradle means and 

13 disposed for rolling contact with inX or coating macerial in the 

14 reservoir or fountain pan, the applicator roller being engagable 

15 with a printing plate on the plate cylinder or with a blanket on 

16 the blanket cylinder in the operative position; and, 

power transfer E;eans coupled to. the applicator 

lb roller means for rotciting the at least one applicator roller. 

8. The invention as set forth in claim 7, 

2 the at least one cradle means including first and 

3 second cradles disposed on the first and second side support 

4 members respectively; and, 

5 the applicator roller being mounted for rotation on 

6 one of the first and second cradles. 

1 9. The invention as set forth in claim 7, 

2 the cradle means including a first cradle assembly 

3 disposed on the first and second side support members, respective- 

4 ly, and a second cradle assembly disposed on the first and second 

5 side support members, respectively; 

6 the applicator roller means including a first 

7 applicator roller mounted' for rotation on the first cradle 

8 assembly for applying ink or coating material to a plate mounted 

9 on the plate cylinder when the inking/ coating apparatus is in the 

10 operative position; and, 

11 the applicator roller means including a second 

12 applicator roller mounted for rotation on the second cradle 

13 assembly for applying ink or coating material to a plate or a 

14 blanket mounted on the blanket cylinder when the inking/coating 

15 apparatus is in the operative position. 




1 10. The invention as set forth in claim 1, wherein the 

2 printing unit having a dampener space, and the inking/ coating 

3 apparatus being disposed within the dampener space. 
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1 11. A printing press comprising, in combination: 

2 a printing unit; 

3 at least one cylinder mounted for rotation in the 

4 printing unit for printing inJc or coating material onto a 

5 substrate transferring through said printing unit; 

6 inJcing/ coating apparatus having container means for 

7 containing liquid ink or coating material, a retatable applicator 

8 roller and means for applying liquid inJc or coating material from 

9 the container means to a peripheral surface portion of the 

10 applicator roller; and, 

11 support means mounted on the printing unit, said 

12 inJcing/ coating apparatus being movably coupled to the support 

13 means for movement to an operative on- impress ion position in which 

14 the applicator roller is engagable with a plate or a blanket 

15 mounted on said at least one cylinder, and for movement to an off- 

16 impression position in which the inking/ coating apparatus is 

17 retracted away from said it least one cylinder. 

1 12. A printing press as defined in claim 11, wherein 

2 the container means comprises a doctor blade assembly having a 

3 reservoir or fountain pan for supplying ink or coating material to 

4 the applicator roller, and having a doctor blade disposed for 

5 wiping engagement with the applicator roller when it is received 

6 in rolling contact with ink or coating material in the reservoir 

7 or pan. 

1 13. A printing press as defined in claim 11, wherein 

2 the container means conprises a fountain pan and the inking 

3 applying means comprises a pan roller for transferring ink or 

4 coating material from the fountain pan to the applicator roller. 




7^4 

7^ 



1 14. A printing unit of the type having a delivery side 

2 and a dampener side comprising, in combination: 
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a plate cylinder .-o:\nted on the printing unit 
between the delivery side and the daffii>?sr.'»r side, and a printing 
plate mounted on the plats cylinder; 

a blanket cylinder having an inJc or coating 
receptive blanket disposed in inJc or coating transfer engagement 
with the plate for transferring ink or coating ma*;erial from the 
image surface areas of the printing plate to the ink or coating 
receptive blanket ; 

an impression cylinder disposed adjacent the 
blanket cylinder thereby forming a nip between t^e blanket and the 
impression cylinder whereby the printing ink or coating viterial 
is transferred from the blanket to a substrate as the substrate is 
tranrf erred through the nip; 

support means mounted on the dampener side of the 
printing unit; and, 

inking/coating apparatus for applying ink or 
coating material to the plate or to the blanket, the inking/ 
coating apparatus being movably coupled to the support means for 
movement to an operative, on-impression position in which the 
inking/ coating apparatus is engagable with the plate or the 
blanket, and for movement to an of f- impress ion position in which 
the inking/coating apparatus is retracted and disengaged from the 
plate and blanket. 

15. The invention as defined in claim 14, including: 
a dryer mounted on the printing unit for discharg- 
ing heated air onto a freshly printed or coated substrate before 
the freshly printed or coated substrate is subsequently printed, 
coated or otherwise processed. 

16. The invention as defined in claim 14, wherein: 
the dryer is mounted adjacent to the impression 

cylinder for discharging heated air onto a freshly printed or 
coated substrate while the substrate is in contact with the 
impression cylinder. 



1 17. The invention as defined in claim 14, comprising: 

2 an extractor coupled to the dryer for extractintj 

3 hot air, moisttire, odors and volatiles from an exposure zone 

4 between the dryer and the freshly printed or coated substrate. 

1 18. The invention as defined :n claim 14, comprising: 

2 a transfer cylinder disposed in an interunit 
' 3 position on the press and coupled in sheet transfer relation with 

4 the impression cylinder; and, 

5 an inteninit dryer disposed adjacent the transfer 

6 cylinder for discharging heated air onto a freshly printed or 

7 coated substrate after it has been transferred from the impression 

8 cylinder and while it is in contact with the transfer cylinder. 

1 19. A printing press as defined in claim 14, further 

2 including: 

3 a transfer drum coupled in substrate transfer 

4 relation with the impression cylinder of a first printing unit and 

5 in substrate transfer relation with the inpression cylinder of a 

6 second printing unit; 

7 a first dryer mounted adjacent the impression 

8 cylinder of the first printing unit for discharging heated air 

9 onto a freshly printed or coated substrate while the substrate is 

10 in contact with the impression cylinder of the first printing 

11 unit; 

12 a second dryer mounted adjacent the transfer drum 

13 for discharging heated air onto a f rashly printed or coated 

14 substrate after it has been transferred from the impression 

15 cylinder of the first printing unit and while it is in contact 

16 with the transfer cylinder; and, 

17 a thixd dryer disposed adjacent the impression 

18 cylinder of the second printing unit for discharging heated air 

19 onto a freshly printed or coated substrate after it has been 

20 transferred from the transfer drum and while it is in contact with 

21 the impression cylinder of the second printing unit. 
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20. In a printing press of the type having first and 
second side fraae members providing support for a printing unit in 
which a blanket cylinder is disposed between tUe delivery side and 
the dampener side of the printing unit /'the improvement compris- 
ing: 

support means mounted on the side frame members on 
the dampener side of the printing unit; 

inXing/coating apparatus for applying ink or 
coating material to a blanket mounted on the blanket cylinder when 
the inking/coating apparatus is in the operative on-impression 
position; and, 

the inking/coating apparatus being pivotally 
coupled to the support means for movement to the operative 
position in which the inking/ coating apparatus is supported 
laterally adjacent to the blanket cylinder, and to an off- 
impression oosition in which the inking/coating apparatus is 
retracted away from the blanket cylinder. 

21. The invention as set forth in claim 20, wherein the 
printing unit includes a plate cylinder and a piate mounted on the 
plate cylinder, the inking/coating apparatus including: 

first cradle meant- for supporting an applicator 
roller for angagement with the plate when the inking/coating 
apparatus is in the operative position; and, 

second cradle means for supporting an applicator 
roller for engagement with the blanket when the inking/coating 
apparatus is in the operative position. 

22. The invention as set forth in claim 20, said 
support means comprising: 

first and second pivot means mounted on the first 
and second side frame members, respectively. 



23. The invention as set forth in claim 20, further 
comprising: 



3 
4 

5 
6 
7 
8 



a pover act\iator pivotally coupled to the inJc- 
Ing/coating apparatus, the power actuator having a power transfer 
am which is selectively extendable or retractable; and, 

apparatus coupled to the power transfer arm and to 
the inking/ coating apparatus for converting extension or retrac- 
tion movenent of the power transfer arm into pivotal movement of 
the inJcing/ coating apparatus relative to the printing unit. 



24, The invention as set forth in claim 20, further 
comprising: 

a bell cranJc plate having a first end portion 
coupled to the inking/ coating apparatus and having a second end 
portion for engaging a stop member; and, 

a stop member secured to the inking/ coating 
apparatus for engaging the second end portion of the bell cranJc 
plate. 



25, The invention as set forth in claim 1, wherein the 
Inking/ coating apparatus comprises: 

an applicator roller having a resilient transfer 

surface. 



26- The invention as set forth in claim 25, wherein the 
applicator roller is supported for engagement with a plate on the 
plate cylinder in the operative position, the applicator roller 
comprising an anilox roller having a resilient transfer surface. 



1 27, A printing press as defined in any one of claims 1, 

2 11, 14 or 20, including: 

3 a supply container for containing a volume of 

4 liquid ink or coating material; 

5 circulation means coupled between the supply 

6 reservoir and the inking/coating apparatus for inducing the flow 

7 of liquid ink or coating material from said supply container to 

8 the inking/coating apparatus and for returning liquid ink or 
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9 coating material from the inking/ coating apparatus to the supply 

10 container; and, 

11 heat exchanger means coupled to the circulation 

12 means for maintaining the temperature of the liquid ink or coating 

13 material %fithin a predetermined temperature range. 



1 28. A printing press as set forth in any one of the 

2 claims 1, 11, 14 or 20, wherein the inking/coating apparatus 

3 comprises: 

4 a fountain pan for containing a volume of liquid 

5 ink or coating caterial; 

6 an applicator roller having a metering S'lrface; 

7 and , 

8 a pan roller mounted for rotation in the fountain 

9 pan and coupled to the applicator roller for transferring ink or 
10 coating material from the fountain pan to the applicator roller. 



1 29. A printing press as defined in any one of claims 1, 

2 11, 14 or 20, characterized in that: 

3 a resilient packing is mounted on the blanket 

4 cylinder, and a printing plate is mounted on the resilient 

5 packing. 

1 30. A printing press as defined in any one of claims l, 

2 11, 14 or 20, wherein the means for applying ink or coating 

3 material comprises: 

4 first cradle means; 

5 a first reservoir or fountain means mounted on the 

6 first cradle means for containing ink or coating material; 

7 a first applicator roller mounted for rotation on 

8 the first cradle means and disposed for rolling contact with ink 

9 or coating material in the first reservoir or fountain means, the 

10 first applicator roller being engagable with a printing plate on 

11 the plate cylinder; 

12 secr^nd cradle means; 
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^3 a second reservoir or fountain means mounted on the 

14 second cradle means tor receiving inJc or coating material; 

15 a seccnd applicator roller moxinted for rotation on 

16 the second cradle means and disposed for rolling contact with ink 

17 or coating material in the second reservoir or fountain means , the 

18 second applicator roller being engagable with a plate or blanket 

19 mounted on the blanket cylinder in the operative position. 



1 j1. A printing press as defined in any one of claims i, 

2 11, 14 or 20, wherein the means for applying ink or coating 

3 material comprises an applicator roller, and the inking/ coating 

4 apparatus is pivotally mounted on the printing unit in a position 

5 in which the nip contact point between the applicator roller and 

6 a blanket or plate is offset with respect to a radius line 

7 projecting through the center of the plate cylinder or blanket 
a cylinder to the axis of rotation of the printing/ coating unit. 
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•RETRACTABLE PRINTING /COATING UNIT OPERABLE W THJ^PLME 
AKD BLANKET CYLINDERS SIKOLTANEOUSLY FROM THE 0*"?,^^ 
^iSi^rrHTFIRsTpM^ UNIT OR ANY CONSECUTIVE 
PRINTING -UNIT OF ANY ROTARY OFFSET PRINTING PRESS" 

A retractable in-line inking/coating apparatus can apply 
either spot or overall inJcing/ coating material to a plate and/or 
a blanJcet on the first printing unit or on any consecutive 
printing unit of any rotary offset printing press. The ink- 
ing/coating apparatus is pivotally mounted within the conventional 
dampener space of any lithographic printing unit. The aqueous 
component of the flexographic printing ink or aqueous coating 
material is evaporated and dried by high velocity, hot air dryers 
and high performance heat and moisture extractors so that the 
aqueous or flexographic ink or coating material on a freshly 
printed or coated sheet is dry and can be dry-trapped on the next 
printing unit. The inking/ coating apparatus includes dual cradles 
that support first and second applicator rollers so that the ink- 
ing/coating apparatus can apply a double bump of aque- 
ous/ flexographic or uv-curaole printing ink or coating material to 
a plate on the plate cylinder, while simultaneously applying 
aqueous, flexographic or UV-curable printing ink or coating 
material to a plate or a blanket on the blanket cylinder, and 
thereafter onto a sheet as the sheet is tri^nsferred through the 
nip between the blanket cylinder and the impression cylinder. A 
triple bump is printed or coated on the last printing unit with 
the aid of an impression cylinder inking/coating unit. 
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hereby declare that I qualify as an 
independent inventor as defined in 37 C.F.R. Sl*9(c) for the 
purposes of paying reduced fees under Section 41(a) and (b) of 
Title 35, United States Code, to the U.S. Patent and Trademark 
Office with regard to the invention entitled 

"RETRACTABLE I 'RIimNC/ COATING UNIT OP^O^LE ON THE 
PLATE AND BL.M.KET CYLINDERS SIMULTANEOUSLY FROM THE 
DAMPKNER SIDE OF THE FIRST PRINTING UNIT OR ANY CONSECU- 
TIVE PRINTING UNIT OF Ml'i ROTARY OFFSET PRINTI' G PRESS", 





in the application filed herewith, 
in U.S. application Serial No. 



patent No. 



issued 



filed 



I have not assigned, granted, conveyed or licensed, and 
am under no obligation under contract or law to assign, grant, 
convey or license, any rights in the invention to any person who 
could not be cldssilied as an independent inventor under 37 
C.F.R. £ 1.9(c) if that person had irade the invention, or to any 
cot.cern which would not qualify as a small business concern under 
37 C.F.R. SI. 9(d) or a non-profit organization under 37 C.F.R. 
SI. 9(e). 

Each person, concern or organizatJ n to which I have 
assigned, granted, conveyed, or licensed or am under any obliga- 
tion under contract or law to assign, grant, convey, or license 
any rights in the invention is identified below: 

no such person, concern or organization exists. 




0 





Full Name 
Address _ 



any such person, concern or organization is iden- 
tified below, if applicable: 



Howard W. DeMoore 



10954 Shady Trail 



Dallas. Texas 75220 



individual 



small business concern 



_ _ nonprofit organization 

I aclcnowl3dge the duty to file. In this application or 
patent, notification of any change in status resulting in loss 
of entitlement to small entity status prior to paying, or at the 
time of paying, the earliest of the issue fee or any maintenance 
fee due after the date on which status as a small entity is no 
longer appropriate pursuant to 37 C.F.R. Sl<28(b). 

I hereby declare that all statements made herein of my 
own )cnowledge are true and that all statements made on informa- 
tion and belief are believed to be true; and further that these 
statements were made with the knowledge that willful false 
statements and the like so made are punishable by fine or 
imprisonmonc, or both, under Section 1001 of Title 18 of the 
United States Code, and that such willful false statements may 
jeopardize the validity of the application, any parent issuing 
thereon, or any paten^ to which this verified statement is direc- 
ted. 



:;:>v:-ca 



AT. 



Printed -lame of Inventor: John W . Bird 



Date: ^(I'^'S 
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SMALL ENTITY 
INDEPENDENT INVENTOR 



IN 



THE UNITED STATES PATENT AND TRAEEMARK OFFICE 



DECLARATION CLAIMING SMALL ENTITY STATUS 
(37 C.F.R. §l.9(f) and §1.27 (b)) - INDEPENDENT INVENTOR 



I, RONftTrPTIi REHPLEnAN hereby d«<=^^"-^^\V9?c? for 
as an independent inventor as defined in 37 ^-F-R. 51.9(C) tor 
the purposes of paying reduced fees under Section 41(a) and (h) 
of TitlS 35, United States Code, to the U.S. Patent and TrademaDc 
Office with regard to the invention entitled 

-RETRACTABLE PRINTING/COATING UNIT OPERABLE ON THE 
PLATE AND BLANKET CYLINDERS SIMULTANEOUSLY FROM THE 
DAMPENER SIDE OF THE FIRST PRINTING UNIT OR ANY CONSECU- 
TIVE PRINTING UNIT OF ANY ROTARY OFFSET PRINTING T^RESS", 



in the application filed herewith, 
in U.S. application Serial No. 



patent No. 



issued 




I have not assigned, granted, conveyed or licensed, and 
am under no obUgation under contract or law to as^gn, grant, 
convey or license, any rights in the invention to any person who 
could not be classified as an independent inventor under 37 
C F R SI. 9(c) if that person had made the invention, or to any 
concern which would not qualify as a small business concern under 
37 C.F.R. SI. 9(d) or a non-profit organization under 37 C.F.R. 
SI. 9(e). 

Each person, concern or organization to which I have 
assigned, granted, conveyed, or licensed or am under any obliga- 
tion under contract or law to assign, grant, convey, or license 
any rights in the invention is identified below: 

no such person, concert or organization exists. 
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filed 




is 




any such person, concern or organization is iden- 
tifiec? below, if applicable: 




:^A. i 75220 



small business concern 



nonprofit organization 

I acknowledge the duty to file, in this application or 
patent, notification of any change in status resulting in loss 
of entitlement to small entity status prior to paying, or at the 
time of paying, tho earliest of the issue fee or any maintenance 
fee due aftar the date on which status as a small entity is no 
longer appropriate pursuant to 37 C.F.R. $1. 28(b). 

I hereby declare that all statements made herein of my 
own Icnov ledge are true and that all statements made cn informa- 
tion and belief are believed to be true; and further that these 
statements were made with the knowledge that willful falsie 
statements and the like so made are punishable by fine or 
imprisonment, or both, under Section 1001 of Title ".a of the 
United States Code, and that such willful false statements may 
jeopardize the validity of the application, any patent issuing 
thereon, or any patent to which this verified statement is direc- 
ted. 



Printed Name of Inventor: Ronald M. Rendleman 



Date: 



9'//- f-s 
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SMALL ENTITY 
IKOEPENDENT INVENTOR 



IN THE UNITED STATES PATENT ANC TRADEMARK OFFICE 



DECLARATION CLAIMING SMALL ENTITY STATUS 
(37 C.F.R. §1.aO and §L27 (b)) - INDEPENDENT IN-ZENTOR 



I, HOWATJ) W. DEMOORE , hereby declare that I qualify 
as an independent inventor as defined in 37 C.F.R. SI. 9(c) for 
the purposes of paying reduced fees under Section 41(a) and (b) 
of Title 35, United States Code, to the U.S. Patent and Tradenar)c 
Office with regard to the invention entitled 

"RETRACTABLE PRINTING/COATING UNIT OPERABLE ON THE 
PLATE AND BLANKET CYLINDERS SIMULTANEOUSLY FROM THE 
DAMPENER SIDE OF THE FIRST PRINTING UNIT OR ANY CONSECU- 
VIVE PRINTING UNIT OF ANY ROTARY OFFSET PRINTING PRESS", 



in the application filed herewith- 
in U.S. application Serial No. 



patent No. 



issued 



filed 



I have not assigned, granted, conveyed or licensed, and 
am under no obligation under contract or law to assign, grant, 
convey or license, any rights in the invention to any person who 
could not be classified as an independent inventor under 37 
C.F.R. Sl-3(c) if that person had made the invention, or to any 
concern which would not qualify as a small business concern under 
37 C.F.R. SI. 9(d) or a non-profit organization under 37 C.F.R. 
SI. 3(c). 

Each person, concern or organization to which i have 
assicned, granted, conveyed, or licensed or am under any obliga- 
tion under contract or law to assign, grant, convey, or license 
any rights in the invention is identified below: 

no surh person, concern or organization exists. 






any such person, concern or organization is iden 
tified below, if applicable: 



Printing Rwargh. Inct 



10954 Sha^Y TgaiJ^ 



PaAAag, Tgxaa 75229 



individual 



small business concern 



nonprofit organization 



I acknowledge the duty to file, in this application or 
patent, notification of any change in status resulting in loss 
of entitlement to small entity status prior to paying, or at the 
tine of paying, the earliest of the issue fee or any maintenance 
fee due after the date on which status as a small entity is no 
longer appropriate pursuant to 37 C.F.R. SI •28(b) . 

I her.:by declare that all statements made herein of my 
own )cnowledge are true and that all statements made on informa- 
tion and belief are believed to be true; and further that these 
statements were made with the knowledge that willful false 
statements and the like sc made are punishable by fine or 
imprisonment, or both, under Section 1001 of Title 18 of the 
United States Code, and that such willful false statements may 
jeopardize the validity of the application, any patent issuing 
thereon, or any patent to which this verified statement is direc- 
ted. 



Print*5d Wame of Inventor: Howard W. D>^Moore 




Date: 



Signature of Inventor 



OT^i I • 7K« 1 ■ioocrMeM.su 
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We, HOWARD W. DEMOORE, RONALD M. REHDLCMAN and JOHN W. 
BIRD, joint inventors herein, hereby declare that: 

Our residence, post office address and citizenship are 
as stated belov next to our names. 

We believe that we are the original, first and joint 
inventors of the subject matter which is claimed and for which 
a patent is sought: on the invention entitled 

''RETRACTABLE PRINTING /COATING UNIT OPERABLE ON THE 
PLATE AND BLANKET CYLINDERS SIMULTANEOUSLY FROM THE 
DAMPENER SIDE OF THE FIRST PRINTING UNIT OR ANY CONSECU- 
TIVE PRINTING UNIT OF ANY ROTaRY OFFSET PRINTING PRESS", 

rhe specification of which is attached hereto. 

We hereby state that we have reviewed and understand 
the contents of the above identified specification, including the 
claims, as amended by any amendment referred to in this declara- 
tion. 

We each individually acknowledge the duty to disclose 
to the U.S. Patent Office all information known to me that is 
material to the patentability of any claim in accordance with 
Title 37, Code of Federal Regulations, SI -56, and which is 
material to the examination of this application, namely, 
information where there is a substantial likelihood that a 
reasonable examiner would consider it important in deciding 
whether to allow the application to issue as a patent. 

We hereby claim foreign priority benefits under Title 
35, United States Code $119 of any foreign application (s) for 
patent or inventor's certificate listed below and have also 
identified below any foreign application for patent inventor's 
certificate having a filing date before that of the application 
on which priority is claimed: 

Filing Date 
fdav. month, vear^ 






Wo hereby claim the benefit under Title 35, United 
states Code S120 of any United States application (s) listed below 
and, insofar as the subject natter of each of the claims of this 
application is not disclosed in the prior United States applica- 
tion In the manner provided by the first paragraph of Title 35, 
United States Code 5112, we aclcnowledge the duty to disclose 
material information as defined in Title 37, Code of Federal Reg- 
ulations SI. 56 (a) which occurred between the filing date of the 
prior application and the national or PCT international filing 
data of this application: 



08/435,798 



7,5. Piling Date 
May 4, 1995 



Pending 



We hereby appoint DENNIS T. GRIGGS, Registration No. 
^7 , 790^ of the rirm of AKIH, GUMP, STRAUSS, HAUER & FELD, L.L.P., 
our attorney to prosecute this application and to transact all 
business in the U.S. Patent and Trademark Office connected 
therewith. We request that all correspondence be addressed to: 



Dennis T. Griggs 
Akin. Gump. Strauss. 



Hauer & Feld . L.L.P. 



1700 Pacific Avenue. Suite 4100 
Dallas, Texas 75201-4618 



Phone: 214/969-2747 

We hereby declare that all statements made herein of 
our own knowledge are true and that all statements made on 
information and belief are believed to be true; and further that 
these statements were made with the knowledge that willful false 
statements and the like so made are punishable by fine or 
iraprisonment, or both, under Section 1001 of Title 18 of the 
United States Code and that such willful false stat*»fflents may 
jeopardize the validity of this application or any patent issued 
thereon. 



cC- Full name of 

first joint Inventor: 

Residence: 

Citizenship: - 

Post Office Address: 



Howard W.* QeMfiflre 
Dallas , Texas ^ 
U.S. 

10954 Shady Trail 
Dallas, Texas 75220 




Howard w . DeMoore 
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SMALL ENTITV 
NESS CONCERH 



IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

VERIFIED STATEMENT (DECLARATION) CLAIMING SMALL 
ENTITY STATUS (37 C.F.R. §1.9(0 and §1.27(c))- 
SMALL BUSINESS CONCERN 



I, HOWARD W. DEMOORE 
hereby declare that I am 

the owner of the small business concern identified 

below: 

X an official of the small business concern empowered to 
act on behalf of the concern identified below: 



NAME OF CONCERN Printin g Research. Inc 

ADDRESS OF CONCERN 10954 S hadv Trail 



I hareby declare that the above- identified small business 
concern qualifies as a small business concern as defined in 13 
C.F.R. 5121.3-18, and reproduced in 37 C.F.R. Sl-9(<i)» 
purposes of paying reduced fees under Section 41(a) and (b) of 
Title 35, United States Code,- in that the number of employees of 
the concern, including those of its affiliates, does not exceed 
500 persons. For purposes of this statement, (1) the number of 
employees of the business concern is the average over the 
previous fiscal year of the concern of the persons employed on 
a full-time, part-time or temporary basis during each of the pay 
periods of the fiscal year, and (2) concerns are affiliates of 
each other when, either directly or indirectly, one concern 
controls or has the power to control the other, or a third-party 
or parties controls or has the power to control both, 

I hereby declare that rights under license, contract or law 
have been acquired by or conveyed to and remain with the small 
business concern identified above with regard to the invention 
entitled 




SMALL ms: 





as described in 

X ihe specification filed herewith. 

the specification filed 

No. 



Patent No. 



If the rights held by the above- identified small business 
concern are not exclusive, each individual, concern or organiza- 
tion having rights to the invention is listed below and no rights 
to the invention are held by any person, other than the inventor, 
who could not qualify as a small business concern under 37 C.F.R. 
Sl.if(d) or by any concern which would not qualify as a small 
business concern under 37 C.F.R. 51* 9(d) or a nonprofit organiza- 
tion under 37 C.F.R. SI. 9(e). 

X no such person, concern or organization exists 

any such person, concern or organization is iden- 
tified belww, if applicable: 



Full Name^ 



Address. 



individual small business ccncsrn 

nonprofit organization 



I acknowledge the duty to file, in this application or 
patent, notification of any change in status resulting in loss 
of entitlement to small entity status prior to paying, or at the 
time of paying, the earliest of the issue fee or any maint"*nance 
fee due after the date on which status as a small business entity 
is no longer appropriate. (37 '^.F.R. SI.28(b)). 

I hereby declare that all staceniqnts madn herein of my own 
)cnowledge are true and that all statements made on information 
and belief, are believed to be true; and further that the^e 
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ABSTRACT / ZUSAMMENFASSUNG / ABREGE 



96250217.5 



A retractable in-line inking/coating apparatus can apply either spot or overall 
inking/coating material to a plate and/or a blanket on the first printing unit or on any 
consecutive printing unit of any rotary offset printing press. The inking/coating apparatus is 
ptvotally mounted within the conventional dampener space of any lithographic printing 
unit. The aqueous, component of the fiexographic printing ink or aqueous coating material 
is evaporated and dried by high velocity, hot air dryers and high performance heat and 
moisture extractors so that the aqueous or fiexographic ink or coating material on a freshly 
printed or coated sheet is dry and can be dry-trapped on the next printing unit. The 
inking/coating apparatus includes dual cradles that support first and second applicator 
rollers (66/67) so that the inking/coating apparatus can apply a double bump of 
aqueous/flexographic or UV-curable printing ink or coating material to a plate on the plate 
cylinder (32), while simultaneously applying aqueous, fiexographic or UV-curable printing 
ink or coating material to a plate or a blanket on the blanket cylinder (34), and thereafter 
onto a sheet as the sheet is transferred through the nip between the blanket cylinder (34) 
and the impression cylinder (36). A triple bump is printed or coated on the last printing unit 
with the aid of an impression cylinder inking/coating unit. 
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